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A B S T R A C T
C o n v e r t ib le  b o n d s  a n d  th e  v a lu e  of th e  p r e m i u m s  a s s o c i a t e d  
w ith  c o n v e r t ib le  b o n d s  h a v e  b e e n  f a v o r e d  to p ic s  in  f in a n c ia l  l i t e r a t u r e  
f o r  m a n y  y e a r s .  M o s t  s tu d ie s  h a v e  a t t e m p t e d  to  f in d  m e th o d s  to  
e s t a b l i s h  th e  v a lu e  of th e  s e c u r i t i e s  to  i n v e s t o r s .  T h e r e  h a v e  b e e n  no 
s tu d ie s  c o n c e rn in g  w h e th e r  o r  n o t  th e  v a lu e  of f i r m s  t h a t  i s s u e  c o n ­
v e r t i b l e  b o nds  i s  d e t e r m i n e d ,  in  a n y  w ay , d i f f e r e n t ly  f r o m  f i r m s  th a t  
r e l y  on o th e r  t y p e s  of f in a n c in g .
T h e  m a j o r  p u r p o s e  of t h i s  s tu d y  w a s  t o  id e n t i fy  th e  c h a r a c t e r ­
i s t i c s  of f i r m s  t h a t  i s s u e  c o n v e r t ib l e  b on ds  in  a  g iv e n  c a p i t a l  m a r k e t  
s i tu a t io n .  M o re  s p e c i f i c a l ly ,  th e  s tu d y  w as  c o n c e r n e d  w ith  t h o s e  
v a r i a b l e s  th a t  a r e  i n d i c a t o r s  of th e  f i r m s ’ r i s k - r e t u r n  t r a d e o f f  
c h a r a c t e r .  If d i f f e r e n c e s  do e x i s t  in  th e  m e a n  v e c t o r s  of v a r i a b l e s  
b e tw e e n  f i r m s  t h a t  i s s u e  c o n v e r t ib l e  b o nds  a n d  f i r m s  th a t  r e l y  on  
o th e r  ty p e s  of f in a n c in g ,  th e n  th e  tw o  g r o u p s  o f  f i r m s  a r e  v a lu e d  
d i f f e r e n t ly .  T h a t  i s ,  i n v e s t o r s  t r a d e  off  d i f f e r e n t  p r o x i e s  f o r  r i s k  
a n d  r e t u r n  to  d e t e r m i n e  th e  v a lu e  o f  th e  f i r m .
An a p p r o p r i a t e  s t a t i s t i c a l  m e th o d  f o r  a  s tu d y  of th i s  n a t u r e  i s  
m u l t ip le  d i s c r i m i n a n t  a n a l y s i s .  T h e  o b je c t iv e  in  th e  a n a l y s i s  w a s  to
v ii
d e r i v e  a d i s c r i m i n a n t  fu n c t io n  th a t  c o u ld  c l a s s i f y  f i r m s  in to  a p r i o r i  
g r o u p s  on th e  basiB  of th e  s e l e c t e d  v a r i a b l e s .
S e v e r a l  i m p o r t a n t  c o n c lu s io n s  w e r e  f o r th c o m in g  f r o m  th e  
a n a l y s i s .  In g e n e r a l ,  th e  f i r m  th a t  w i l l  a t t e m p t  to  a c h ie v e  the  
s t r a t e g i c  a d v a n ta g e s  o f c o n v e r t ib l e  f in a n c in g  in  a v e r y  t ig h t  c a p i t a l  
m a r k e t ,  i s  a  r e l a t i v e ly  l a r g e ,  w e l l -k n o w n  f i r m  th a t  h a s  h a d  a  b e t t e r  
r e c o r d  of g ro w th  tw o  y e a r s  p r i o r  to  i s s u in g  c o n v e r t ib l e  b o n d s  th a n  
f i r m s  in  g e n e r a l .  T h e  f i r m  w il l  n o t  h a v e  a s  g ood  a  r e c o r d  o f  p r o f i t  
o r  c a s h  f lo w s , a n d  w il l  o f fe r  l e s s  s y s t e m a t i c ,  b u t  m o r e  u n s y s t e m a t i c  
r i s k ,  th a n  f i r m s  th a t  do no t  i s s u e  c o n v e r t ib l e  b o n d s ,  A m a j o r  c o n ­
c lu s io n  of th i s  s tu d y  i s  t h a t  t h e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  of th e  
tw o  g r o u p s  of f i r m s  i s  in d e e d  d i f f e r e n t .  T h e  g r e a t e r  th e  i n d i c a t o r s  
o f  p r o f i t a b i l i ty ,  c a s h  f lo w s ,  a n d  s y s t e m a t i c  r i s k ,  th e  m o r e  l ik e ly  th e  
f i r m  w ould  be a  n o n - c o n v e r t ib l e  i s s u i n g  f i r m .  T o  th e  e x te n t  t h a t  
i n v e s t o r s  p e r c e i v e  p r o f i t  a n d  c a s h  f lo w s  to  be  i n d i c a t o r s  o f  r e t u r n  a n d  
s a f e ty  in  r e g a r d  to  a c c o u n t in g  r i s k ,  a n d  to  th e  e x te n t  t h a t  th e y  p e r c e i v e  
s y s t e m a t i c  r i s k  a s  th e  r e l e v a n t  i n d ic a to r  o f  m a r k e t  r i s k  th e y  t r a d e  
off  t h e s e  f a c t o r s  to  d e t e r m i n e  th e  v a lu e  of th e  f i r m .  T h e  g r e a t e r  th e  
v a lu e s  f o r  g ro w th  a n d  u n s y s te m a t i c  r i s k  th e  m o r e  l ik e ly  th e  f i r m  w a s  
to  i s s u e  c o n v e r t ib l e s .  To th e  e x te n t  t h a t  i n v e s t o r s  p e r c e i v e  g r o w th  
a s  a n  i n d ic a to r  o f r e t u r n  a n d  u n s y s te m a t i c  r i s k  a s  th e  r e l e v a n t  
i n d ic a to r  of m a r k e t  r i s k ,  th e y  t r a d e  off  t h e s e  f a c t o r s  to  d e t e r m i n e
th e  v a lu e  o f  th e  f i r m .  It i s  a r g u e d  t h a t  if  m a r k e t s  a r e  e f f i c ie n t  a n d
v i i i
i n v e s t o r s  a r e  w e l l  d i v e r s i f i e d  th a t  th e  on ly  r e l e v a n t  r i s k  i s  s y s t e m ­
a t i c  r i s k .  P o r t f o l io  t h e o r y  a s s u m e s  th a t  in d iv id u a l  i n v e s t o r s  w il l  
d i v e r s i f y  an d  c o n s i d e r  th e  r i s k  of a p o r t f o l io  a s  a  w h o le  r a t h e r  th a n  
e a c h  a s s e t  in d iv id u a l ly .  T h e r e  i s  v e r y  l i t t l e  e m p i r i c a l  e v id e n c e  
in d ic a t in g  th a t  p e o p le  b e h a v e  a c c o r d in g  to  t h i s  a s s u m p t io n .
T h is  s tu d y  h a s  r e s u l t e d  in  a c o n t r ib u t io n  to w a r d  th e  c o n s t r u c ­
t io n  of a  t h e o r y  c o n c e rn in g  th e  c h a r a c t e r i s t i c s  of f i r m s  th a t  a t t e m p t  
to  a c h ie v e  th e  s t r a t e g i c  a d v a n ta g e s  of c o n v e r t ib l e  f in a n c in g ,  a n d  th e  
d i f f e r e n c e s  in  th e  r i s k - r e t u r n  t r a d e o f f  p r o x i e s  of f i r m s  th a t  i s s u e  
c o n v e r t ib l e  b o nds  a n d  f i r m s  th a t  r e l y  on  o th e r  ty p e s  of f in a n c in g .
T h e  t h e o r y  h a s  i m p l i c a t io n s  f o r  f i n a n c ia l  m a n a g e r s  a n d  i n v e s t o r s  
a l i k e .  It i s  o f f e r e d  a s  a  p la u s ib le  a n d  lo g ic a l  e x p la n a t io n  of o b s e r v e d  
p h e n o m e n a .
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C H A P T E R  I
IN T R O D U C T IO N
S ta te m e n t  of P u r p o s e  
T he  m a j o r  p u r p o s e  o f  t h i s  s tu d y  w il l  be  to  id e n t i fy  th e  c h a r a c ­
t e r i s t i c s  of f i r m s  t h a t  i s s u e  c o n v e r t ib l e  b ond s  in  a  g iv en  c a p i ta l  
m a r k e t  s i tu a t io n .  T he  b a s i s  fo r  th e  id e n t i f i c a t io n  of f i r m s  th a t  i s s u e  
t h e s e  s e c u r i t i e s  a s  o p p o s e d  to  f i r m s  th a t  w il l  n o t  i s s u e  c o n v e r t i b l e s  
w i l l  be  p o te n t i a l  d i f f e r e n c e s  in  s e l e c t e d  f in a n c ia l  v a r i a b l e s .  M o r e  
s p e c i f i c a l ly ,  th e  s tu d y  is  c o n c e r n e d  w ith  t h o s e  v a r i a b l e s  t h a t  a r e  
i n d i c a t o r s  of th e  f i r m s  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r ,  a n d  th u s ,  how
th e  f i r m s  a r e  v a lu e d .
1 2 L a v e ly  a n d  F r a n k  a n d  W eygand t b o th  d i s c u s s e d  c o n v e r t ib l e
b o n d s  a n d  c e r t a i n  f in a n c ia l  r a t i o s  o r  c h a r a c t e r i s t i c s  of f i r m s  t h a t  i s s u e
c o n v e r t ib l e  b o n d s .  L a v e ly  w a s  i n t e r e s t e d  in  d i f f e r e n c e s  b e tw e e n  f i r m s
* J o s e p h  A . L a v e ly ,  " C o m p a r a t i v e  U s a g e  of B o n d -W a r  r a n t  a n d  
C o n v e r t ib le  Bond I s s u e s .  11 (P h .  D. d i s s e r t a t i o n ,  U n iv e r s i ty  o f  Io w a , 
1971).
2W e r n e r  G. F r a n k  a n d  J e r r y  J .  W eygand t,  "A  P r e d i c t i o n  
M o d e l  f o r  C o n v e r t ib le  D e b e n tu r e s ,  "  J o u r n a l  o f  A c c o u n t in g  R e s e a r c h  
9 ( Ju n e  1971): 11 6 -1 2 6 .
2
th a t  i s s u e  c o n v e r t ib l e s  a n d  f i r m s  th a t  i s s u e  b o n d - w a r r a n t  p a c k a g e s  
a n d  th e  r e l a t i v e  m e r i t s  of e a c h  ty p e  of s e c u r i t y .  F r a n k  a n d  W eygand t 
a t t e m p t e d  to  e s t a b l i s h  a m o d e l  to  p r e d i c t  th e  c o n v e r s io n  of o u ts ta n d in g  
c o n v e r t ib l e  b ond s  in to  c o m m o n  s to c k .  B o th  s tu d ie s  ig n o r e d  th e  m o r e  
b a s ic  q u e s t io n  c o n c e rn in g  p o te n t i a l  d i f f e r e n c e s  in  v a r i a b l e s  th a t  
i n d ic a te  how  th e  f i r m  is  v a lu e d .  If t h e r e  a r e  d i f f e r e n c e s  in  th e  
v a r i a b l e s  of t h e s e  g r o u p s  of f i r m s  th e n  i t  s e e m s  r e a s o n a b l e  t h a t  in  a 
g iv e n  c a p i t a l  m a r k e t  s i tu a t io n ,  one c o u ld  p r e d i c t  w h a t  f i r m s  w ould  
i s s u e  c o n v e r t ib l e s  on  the  b a s i s  of th e  d e f in e d  v a r i a b l e s .  T h a t  i s ,  i f  
t h e r e  a r e  a d v a n ta g e s  of f in a n c in g  s t r a t e g y ,  a s  d e f in e d  in  C h a p te r  II, t o  
be g a in e d  by  i s s u in g  c o n v e r t ib le  s e c u r i t i e s ,  w ho w i l l  a t t e m p t  to  e m p lo y  
t h i s  s t r a t e g y ?  W hat a r e  th e  c h a r a c t e r i s t i c s  of f i r m s  th a t  i s s u e  
c o n v e r t i b l e s ?  If d e f in i te  c o n c lu s io n s  can  be  d r a w n  c o n c e r n in g  t h e s e  
q u e s t io n s ,  th e  c o n c lu s io n s  w i l l  h a v e  c e r t a i n  i m p l i c a t i o n s  bo th  f o r  
i s s u in g  f i r m s  an d  p o te n t i a l  i n v e s t o r s .  It i s  to  t h i s  p u r p o s e  th a t  t h i s  
s tu d y  is  d i r e c te d .
P l a n  of T h is  S tudy  
T h e  c h a r a c t e r i s t i c s  of f i r m s  a n a ly z e d  in  t h i s  s tu d y  a r e  in te n d e d  
to  i n d ic a te  how  th e  f i r m  i s  v a lu e d .  T h a t  i s ,  th e  v a r i a b l e s  w il l  be  
p r o x i e s  f o r  r i s k  a n d  r e t u r n ;  t h e r e  w il l  a l s o  be  a  v a r i a b l e  to  m e a s u r e  
s i z e .  T h e  p o in t w i l l  be to  s e e  i f  t h e r e  i s  a n y  d i f f e r e n c e  in  how  th e  tw o  
g r o u p s  o f  f i r m s  a r e  v a lu e d .  In o r d e r  to  s t a r t  a n  i n q u i r y  in to  th i s
s u b je c t ,  i t  i s  f i r s t  n e c e s s a r y  to  r e v i e w  t h e o r i e s  of how  i n v e s t o r s  
v a lu e  c o n v e r t ib l e  b o n d s ,  a n d  s e c o n d ly ,  to  r e v ie w  r e a s o n s  g iv en  by 
p r a c t i t i o n e r s  fo r  i s s u in g  c o n v e r t i b l e s .  The p u r p o s e  of C h a p te r  II 
i s  to  m a k e  the  tw o  r e v ie w s  a n d  to  s e e  i f  a  c o n s e n s u s  c an  be  r e a c h e d  
c o n c e r n in g  th e  s t r a t e g i c  a d v a n ta g e s  of i s s u in g  c o n v e r t ib l e  b o n d s .
T h e r e  i s  no  r e a s o n  to  b e l ie v e  th a t  th e  s t r a t e g i c  a d v a n ta g e s  
a s s o c i a t e d  w ith  c o n v e r t ib l e  b on ds  r e m a i n  s t a t i c  o v e r  t im e  o r  e x i s t  
to  th e  s a m e  d e g r e e  o v e r  t i m e .  In th e  l a t t e r  h a l f  o f th e  1 9 6 0 's ,  
c o n v e r t ib l e  d e b e n t u r e s  m a d e  i m p o r t a n t  g a in s  in  th e  m a r k e t .  T h ey  
g r e w  f r o m  fo u r  p e r c e n t  of a l l  bond  o f f e r in g s  in  1964 to  a  p e a k  of 
tw e n ty - o n e  p e r c e n t  in  1967. S in ce  1967 w as  a  p e a k  y e a r  f o r  c o n v e r t ­
ib le  i s s u e s ,  i t  fo l lo w s  th a t  m a n y  f i r m s  a n d  i n v e s t o r s  w e r e  s e e k in g  
w h a te v e r  s t r a t e g i c  a d v a n ta g e s  t h a t  a r e  a s s o c i a t e d  w ith  c o n v e r t ib l e  
b o n d s .  T h e  p u r p o s e  of C h a p te r  III w i l l  be  to  r e v ie w  th e  c a p i ta l  
m a r k e t  s i tu a t io n  in  1967, a n d  i s o l a t e  t h a t  y e a r  a s  a  t i m e  p e r i o d  on 
w h ic h  to  b a s e  t h i s  s tu d y .
T h e  p u r p o s e  of C h a p te r  IV w i l l  be  to  c h o o s e  a  s a m p le  of f i r m s  
to  a n a l y z e ,  and  to  c h o o s e  a  p r o f i l e  of v a r i a b l e s  on w h ic h  to  b a s e  th e  
a n a l y s i s .  T he  c r i t e r i a  f o r  c h o o s in g  v a r i a b l e s  w i l l  be  p o te n t ia l  
d i f f e r e n c e s  b e tw e e n  g r o u p s ,  t h e i r  r e l e v a n c e  in  r e g a r d  to  how th e  
v a lu e  of th e  f i r m  i s  d e t e r m i n e d ,  a n d  th e  d e g r e e  to  w h ic h  th e y  h a v e  
b e e n  d i s c u s s e d  in  th e  l i t e r a t u r e .
In C h a p te r  V a n  e x te n s iv e  a n a l y s i s  i s  u n d e r t a k e n  to  a n s w e r  th e  
b a s i c  q u e s t io n s  p o s e d  in  t h i s  s tu d y .  An a p p r o p r i a t e  s t a t i s t i c a l
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m e th o d  fo r  a  s tu d y  o f  th i s  n a tu r e  i s  m u l t ip le  d i s c r i m i n a n t  a n a l y s i s .
T h e  o b je c t iv e  w il l  be  to  d e r i v e  a  d i s c r i m i n a n t  fu n c t io n  th a t  c a n  
c l a s s i f y  f i r m s  in to  a p r i o r i  g r o u p s  on  th e  b a s i s  o f th e  s e l e c t e d  
v a r i a b l e s .  B e f o re  a n y  g e n e r a l  c o n c lu s io n s  a r e  d r a w n  f r o m  th e  
r e s u l t s  of th e  t e s t s ,  th e  t e s t  w i l l  be  v a l i d a t e d  s o  th a t  th e  p r o p o r t i o n  
of f i r m s  c l a s s i f i e d  c o r r e c t l y  b e c a u s e  o f  b i a s  c a n  be  id e n t i f i e d .  T h e r e  
w i l l  a l s o  be  a  d i s c u s s i o n  of th e  e f f e c t s  o f m e a s u r e m e n t  e r r o r .  T he  
r e s u l t s  of th e  a n a l y s i s ,  th e  m a j o r  c o n c lu s io n s  d e r i v e d  f r o m  th o s e  
r e s u l t s ,  a n d  th e  i m p l i c a t i o n s  of t h o s e  c o n c lu s io n s  fo r  bo th  f i r m s  a n d  
i n v e s t o r s  a r e  d i s c u s s e d  in  g r e a t  d e ta i l .
C h a p te r  VI i s  a  c o m p le te  s u m m a r y  of th e  e n t i r e  s tu d y .  T h e  
c o n c lu s io n s  a r e  s t a te d  in m o r e  g e n e r a l  t e r m s  a n d  i f  t h e r e  a r e  
q u e s t io n s  r a i s e d  a s  a r e s u l t  o f  th e  s tu d y ,  t h o s e  q u e s t io n s  w il l  be  
s t a t e d  c l e a r l y  a s  p o s s ib l e  f r u i t f u l  a r e a s  f o r  f u r t h e r  s tu d y .
C o n t r ib u t io n
It i s  p o s s ib l e  t h a t  t h i s  s tu d y  w i l l  r e s u l t  in  a  c o n t r ib u t io n  
t o w a r d  the  c o n s t r u c t io n  of a  t h e o r y  c o n c e r n in g  th e  c h a r a c t e r i s t i c s  of 
f i r m s  th a t  a t t e m p t  to  e m p lo y  th e  s t r a t e g i c  a d v a n ta g e s  of c o n v e r t ib l e  
bond  f in a n c in g .  T h e  c h a r a c t e r i s t i c s  w i l l  b e  c h o s e n  to  r e f l e c t  th e  
r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  of th e  tw o g r o u p s  of f i r m s .  If i t  i s  
found  th a t  t h e r e  a r e  s ig n i f ic a n t  d i f f e r e n c e s  in  th e  v a r i a b l e  p r o f i l e s ,  
i t  w ou ld  in d ic a te  th a t  th e  g r o u p s  o f  f i r m s  a r e  v a lu e d  d i f f e r e n t ly .
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A new  th e o r y  c o n c e rn in g  how  g ro u p s  of f i r m s  a r e  v a lu e d  
w o u ld  h a v e  i m p o r t a n t  im p l i c a t io n s  fo r  bo th  f i r m s  and  i n v e s t o r s .  
F i n a n c i a l  m a n a g e r s  a r e  c o n s t r a i n e d  by th e  n o r m a t iv e  g o a l  of th e  f i r m .  
T h e  r i s k - r e t u r n  t r a d e o f f  e n ta i l s  a  c o n s i d e r a t i o n  of th e  f i r m s  c o s t  of 
c a p i ta l .  It i s  in c u m b e n t  on  f i r m s  to  o f f e r  t h e i r  s e c u r i t i e s  in  th e  m o s t  
v a lu a b le  f o r m .  T o  th e  e x te n t  th a t  f i r m s  s u c c e e d  in  t h i s  th e y  m o v e  
t o w a r d  th e  a c h i e v e m e n t  of t h e i r  g o a l .  T h e r e  i s  no r e a s o n  to  b e l ie v e  
th a t  c o n v e r t ib l e  b o n d s  a r e ,  on th e  a v e r a g e ,  m o r e  v a lu a b le  th a n  o th e r  
s e c u r i t i e s .  T he s u c c e s s  of c o n v e r t ib l e  o f f e r in g s  i s  p r i m a r i l y  
d e p e n d e n t  on m a r k e t  r e c e p t i v i ty .  If f i r m s  w e r e  a w a r e  of w h a t  p r o x i e s  
f o r  r i s k  a n d  r e t u r n  p o te n t i a l  i n v e s t o r s  w e r e  t r a d i n g  off, i t  w ou ld  be 
l e s s  d i f f ic u l t  to  g a u g e  th e  m a r k e t  r e c e p t i v i t y  p r i o r  t o  i s s u e .
T he  v a lu e  of th e  p o s s ib l e  n e w  t h e o r y  f o r  i n v e s t o r s  i s  e s s e n t i a l l y  
th e  s a m e  a s  th e  i m p l i c a t i o n s  fo r  f i r m s ,  e x c e p t  t h a t  i t  i s  v iew ed  f r o m  
a d i f f e r e n t  p e r s p e c t i v e .  S e c u r i t i e s  a r e  v a lu e d  by how  th e  i n v e s to r  
v ie w s  th e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r ,  A s a  r e s u l t  of th i s  s tu d y  
m o r e  in f o r m a t io n  w i l l  be a v a i l a b l e  to  i n v e s t o r s  to  m a k e  th a t  e v a lu a t io n .
C H A P T E R  II
R A T IO N A L  FO R  T H E  E V A L U A T IO N  AND USE 
O F  C O N V E R T IB L E  BONDS: T H E O R Y  
AND P R A C T IC E
M u c h  o f  w h a t  h a s  b e e n  w r i t t e n  c o n c e rn in g  b e h a v io r  in  th e  
c a p i t a l  m a r k e t s  h a s  ta k e n  th e  p o s i t iv e  a p p r o a c h  to  th e  s tu d y  of 
f in a n c e .  T h e  p o s i t iv e  a p p r o a c h  is  a n  a t t e m p t  to  e x p la in  b e h a v io r  in  
th e  r e a l  w o r ld  o r  to  m a k e  p r e d i c t i o n s  c o n c e rn in g  b e h a v io r  t h a t  h a s  n o t  
y e t  been  o b s e rv e d .  T he  d i s t in g u i s h in g  c h a r a c t e r i s t i c  of th e  p o s i t iv e  
a p p r o a c h  i s  i t s  t r e a t m e n t  of th e  r o l e  of a s s u m p t io n s .  In  th e  p o s i t iv e  
a p p r o a c h  th e  v a lu e  of any  m o d e l  i s  ju d g e d  by  i t s  a b i l i ty  to  m a k e  p r e ­
d i c t i o n s .  T h e  a s s u m p t io n s  in  th e  m o d e l  do  n o t  h a v e  to  c o n fo r m  to  
r e a l i t y  a n d  m o s t  w r i t e r s  a r e  of th e  o p in io n  th a t  th e  v a lu e  of th e  t h e o r y  
o r  m o d e l  i s  no t d im in i s h e d  by  th e  l a c k  of r e a l i t y  of i t s  a s s u m p t io n s .  
F o r  e x a m p le ,  S h a rp e  b u i l t  h i s  d i s c u s s i o n  o f  c a p i t a l  m a r k e t  t h e o r y  
on  th e  u s u a l  s e t  of a s s u m p t i o n s ,  on e  o f  w h ic h  i s  t h a t  a l l  i n v e s t o r s  
a g r e e  on p r e d i c t i o n s  o f e x p e c te d  r e t u r n s ,  s t a n d a r d  d e v ia t io n  of 
r e t u r n ,  a n d  c o r r e l a t i o n  c o e f f i c i e n t s  o f  r a t e s  of r e t u r n .  * In th e  v e r y
* W il l ia m  F .  S h a rp e ,  P o r t f o l io  T h e o r y  a n d  C a p i ta l  M a r k e t s  
(New Y o rk :  M c G r a w -H i l l ,  1970), pp . 7 7 -1 0 3 .
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n e x t  c h a p t e r  S h a rp e  r e l a x e d  th i s  a s s u m p t io n  a n d  a l lo w e d  d i s a g r e e ­
m e n t .  T h e  r e s u l t  w as  t h a t  th e  m o d e l  w as m o r e  r e a l i s t i c  a n d  th e  
im p l i c a t io n s  w e r e  m o r e  g e n e r a l .  He s t a te d ,  " I t s  im p l i c a t io n s  a r e
s u f f ic ie n t ly  g e n e r a l  to  be c o n s i s t e n t  w ith  a l m o s t  a n y  o b s e r v a t io n .  By
Z
ex p la in in g  e v e r y th in g ,  i t  e x p la in s  n o th in g .  "  H a ley  a n d  S c h a l l  w r i t e  
t h a t  s o  f a r  c a p i t a l  m a r k e t  t h e o r y  h a s  b e e n  c o n c e r n e d  w ith  on ly  t h r e e
f in a n c in g  m e th o d s :  (1) d e b t ,  (2) n ew  s h a r e s  of c o m m o n  s to c k ,  a n d
3
(3) r e t a in e d  e a r n i n g s .  T h e y  f u r t h e r  s t a t e  th a t  a n  e x a m in a t io n  of
e m p i r i c a l  c a p i t a l  m a r k e t s  w ould  r e v e a l ,  " a n  i n c r e d ib l e  m ix  o f
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f in a n c in g  i n s t r u m e n t s .  " T h e r e  a r e  d i f f e r e n t  ty p e s  of p r e f e r r e d
s to c k  a n d  e v e n  d i f f e r e n t  c l a s s e s  o f  c o m m o n  s to c k .  T h e r e  a r e  a l s o
c o n v e r t ib l e  b o n d s ,  m o r tg a g e  b on ds  a n d  c a p i t a l  n o te s .  I t  i s  t h e  v ie w
of H a ley  a n d  S c h a l l  t h a t  th e  p r o l i f e r a t i o n  of d i f f e r e n t  t y p e s  o f
i n s t r u m e n t s  i s  th e  r e s u l t  o f  th e  m a r k e t s  b e in g  s u b je c t  to  so m e
g r o s s  im p e r f e c t i o n  th a t  c r e a t e s  th e  p o s s ib i l i ty  f o r  f i r m s  to  o f f e r  t h e i r
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s e c u r i t i e s  in  s o m e  " b e s t ,  (m o s t  v a lu a b le )  f o r m .  "
It w il l  b e c o m e  c l e a r  in  the  fo l lo w in g  p a r a g r a p h s  th a t  c a p i t a l  
m a r k e t  t h e o r y  i s  c o n c e r n e d  w ith  m o r e  th a n  th e  t h r e e  m e th o d s  of
2I b i d . , p . 112.
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C h a r l e s  W. H a le y  a n d  l a w r e n c e  D. S c h a l l ,  T he  T h e o r y  of 




f in a n c in g  m e n t io n e d  by H a ley  and  S c h a l l ,  In f a c t ,  th e  e q u i l i b r iu m  
o p tio n  p r ic in g  t h e o r y ,  d i s c u s s e d  l a t e r  in  th i s  c h a p t e r ,  h a s  i m p l i c a ­
t io n s  so  b ro a d  th a t  i t  c a n  be u s e d  to  e v a lu a te  a n y  c o m b in a t io n  of 
c l a i m s  a g a i n s t  a s s e t s .  T h e  p o in t i s  t h a t  th e  v a lu e  o f th e  w o r k  o f  
S h a rp e  an d  o t h e r  w r i t e r s  i s  not d im in i s h e d  b y  a s s u m i n g  only  t h r e e  
s o u r c e s  of f in a n c in g .
T h e  p u r p o s e  of t h i s  c h a p te r  w i l l  be  to  e x a m in e  w hy f i r m s  
i s s u e  c o n v e r t ib l e  s e c u r i t i e s .  A r e  t h e r e  i n s t a n c e s  w h e r e  c o n v e r t ib l e  
bo nds  a r e  th e  m o s t  s t r a t e g i c a l l y  a d v a n ta g e o u s  m e th o d  o f  r a i s in g  
c a p i t a l ?  If so ,  w h a t  d e t e r m i n e s  t h e i r  v a lu e ?  In g e n e r a l ,  t h i s  
c h a p te r  w il l  b e  d e v e lo p e d  a lo n g  th e  fo l lo w in g  f o r m a t :  (1) a r e v i e w  of 
t h e o r e t i c a l  m o d e l s  f o r  v a lu in g  c o n v e r t ib l e  b o n d s ,  (2) a  d i s c u s s i o n  of 
v ie w p o in ts  of p r a c t i t i o n e r s ,  a n d  (3) a  s u m m a r y  a n d  s o m e  p o s s ib l e  
im p l i c a t i o n s  f o r  t h i s  s tu d y .
T h e o r e t i c a l  M o d e ls  f o r  V a lu ing  C o n v e r t ib le  B onds 
A d i s c u s s i o n  of t h e o r e t i c a l  m o d e ls  f o r  v a lu in g  c o n v e r t ib l e  
b o n d s  sh o u ld  fo l lo w  th e  e v o lu t io n  o f  th o u g h t  on v a lu a t io n .  T he  
e v o lu t io n  of v a lu a t io n  m o d e l s  c an  be  d e s c r i b e d  in  ro u g h ly  t h r e e  
p h a s e s :  f i r s t ,  th e  p r e - c a p i t a l  a s s e t  p r i c in g  m o d e l  (C A P M ) p h a s e
m a y  in c lu d e  a l l  w o rk s  th a t  b a s e  e x - a n t e  v a lu a t io n  on a n  e x p e c te d  
r a t e  of g ro w th  f o r  th e  u n d e r ly in g  c o m m o n  s to c k ,  r e s u l t i n g  in  
p r o b a b i l i s t i c  v a lu e s .  S eco n d ly , th e  C A P M  p h a s e  m a y  in c lu d e  th o s e  
w o rk s  th a t  t r e a t  c o n v e r t ib l e  d e b e n t u r e s - - l i k e  t h e i r  u n d e r ly in g
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c o m m o n  s h a r e s - - a s  c o m p o n e n ts  of a  r i s k y  m a r k e t  p o r t f o l io .  F in a l ly ,  
th e  e q u i l i b r iu m  o p t io n  p r i c in g  p h a s e  c o n ta in s  w o r k s  th a t  p e r m i t  th e  
q u a n t i f ic a t io n  of th e  v a r i o u s  f a c t o r s  th a t  a f f e c t  th e  v a lu e  of a n  o p t io n .
It c a n n o t  be  o v e r e m p h a s i z e d  th a t  a l th o u g h  th e  a b o v e m e n t io n e d  t h r e e  
p h a s e s  s e e m  to  a c c u r a t e l y  r e f l e c t  th e  e v o lu t io n  of th o u g h t  c o n c e rn in g  
th e  v a lu a t io n  of c o n v e r t ib l e  b o n d s ,  th e y  in  n o  w ay  r e f l e c t  th e  
c h r o n o lo g ic a l  o r d e r  in  w h ic h  s tu d ie s  of v a lu a t io n  t e c h n iq u e s  h a v e  
a p p e a r e d  in  th e  j o u r n a l s .  T he  fo llo w in g  p a r a g r a p h s  c o n ta in  e x a m p le s  
i l l u s t r a t i v e  of t h e o r e t i c a l  m o d e ls  r e p r e s e n t i n g  e a c h  of th e  t h r e e  
e v o lu t io n a ry  p h a s e s  of th o u g h t.
F r e - C A F M  T h e o r i e s
O ne o f th e  m o s t  w id e ly  r e a d  a r t i c l e s - - a s  e v id e n c e d  by i t s  
a p p e a r a n c e  in  b ib l io g r a p h ie s  - - i s  B r i g h a m 's  1966 d e v e lo p m e n t  a n d  
t e s t  of a  t h e o r e t i c a l  f r a m e w o r k  f o r  a n a ly z in g  th e  n a tu r e  of 
c o n v e r t i b l e s . ^  E s s e n t i a l l y ,  B r i g h a m 's  p o s i t io n  w as  th a t  th e  e x - a n t e  
y ie ld  on a  c o n v e r t ib l e  is  d e p e n d e n t  on a  s e t  of v a r i a b l e s  th a t  a r e  
s u b je c t  to  p r o b a b i l i ty  d i s t r i b u t i o n s ,  a n d  th a t  th e  y ie ld  i t s e l f ,  th e n ,  
m u s t  be a  r a n d o m  v a r i a b l e .  T he  d e t e r m i n a t e s  of th e  y ie ld  a r e  
e x p e c te d  v a lu e s  o f  th e  p r o b a b i l i ty  d i s t r i b u t i o n s  of th e  g ro w th  r a t e  
o f  th e  u n d e r ly in g  c o m m o n  s to c k ,  th e  t e r m i n a l  v a lu e  of th e  s e c u r i t y
^ E u g e n e  F . B r ig h a m ,  "An A n a ly s i s  of C o n v e r t ib le  D e b e n tu r e s :  
T h e o r y  a n d  Som e E m p i r i c a l  E v i d e n c e , 11 J o u r n a l  of F in a n c e  21 
(M a rc h  1966): 3 5 -5 4 .
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a n d  th e  n u m b e r  o f  y e a r s  th e  s e c u r i t y  is  o u ts ta n d in g .  T h e  u n iqu e  
c h a r a c t e r i s t i c  of th e  p r o b a b i l i ty  d i s t r i b u t i o n  of e x - a n t e  y ie ld s  i s  th a t  
i t  h a s  bo th  u p p e r  a n d  lo w e r  b o u n d s .  T h a t  i s ,  th e  y ie ld  w i l l  n o t  f a l l  
l o w e r  t h a n  th e  v a lu e  of th e  s e c u r i t y  a s  a  s t r a i g h t  bond . T h e  y ie ld  w i l l  
a l s o  n o t e x c e e d  th e  p o in t  w h e r e  th e  c a p i t a l  g a in s  a r e  th e  s a m e  f o r  
b o th  th e  c o n v e r t ib l e  a n d  th e  u n d e r ly in g  c o m m o n  s to c k .  A t t h i s  p o in t  
th e  c u r r e n t  y ie ld  on  th e  bond  d e c l in e s  v is  a v i s  t h a t  on  th e  c o m m o n  
s to c k  b e c a u s e  d iv id e n d s  on  g ro w in g  s to c k s  te n d  to  r i s e ,  b u t  th e  
i n t e r e s t  r e c e i p t s  r e m a i n  f ix ed .
B r i g h a m 's  a r t i c l e  w a s  p r e c e d e d  one  m o n th  by a n  a r t i c l e  
s i m i l a r  in  m a n y  r e s p e c t s .  B a u m o l ,  M a lk ie l  a n d  Q uandt (BMQ) 
d e v e lo p e d  a m o d e l  th a t  b a s e d  th e  v a lu e  of a c o n v e r t ib l e  s e c u r i t y  on a  
s u b je c t iv e  p r o b a b i l i t y  d i s t r i b u t i o n  of th e  f u tu r e  m a r k e t  v a lu e  of th e  
c o n v e r t i b l e s  u n d e r ly in g  c o m m o n  s to c k .  ^ T h e  BM Q m o d e l  r e p r e ­
s e n t e d  th e  v a lu e  of a c o n v e r t ib l e  a s  a  d e f in i te  i n t e g r a l .  T h e  i n t e g r a l  
w a s  th e  s u m  of a l l  o c c u r r e n c e s  in  w h ic h  th e  bond  v a lu e  w i l l  e x c e e d  th e  
s to c k  v a lu e  t i m e s  th e  p r o b a b i l i t y  o f  e a c h  o c c u r r e n c e .  T he  l i m i t s  of 
th e  i n t e g r a l  a r e  th e  s a m e  a s  th e  b o u n d s  o f  B r i g h a m 's  p r o b a b i l i t y  
d i s t r i b u t i o n .  T he  lo w e r  l i m i t  w a s  th e  v a lu e  of th e  s e c u r i t y  w h e n  th e  
g ro w th  r a t e  of th e  u n d e r ly in g  c o m m o n  s to c k  w a s  z e r o .  T he  u p p e r
7
W il l ia m  J .  B au m o l,  B u r to n  C .  M a lk ie l ,  a n d  R i c h a r d  E. 
Q u a n d t ,  " T h e  V a lu a t io n  of C o n v e r t ib le  S e c u r i t i e s ,  "  Q u a r t e r l y  
J o u r n a l  o f  E c o n o m ic s  80  ( F e b r u a r y  1966), 4 8 -5 9 .
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l im i t  w a s  t h a t  p o in t  w h e re  th e  bond  v a lu e  w a s  e q u a l  to  th e  c o n v e r s i o n  
v a lu e .  One d i f f e r e n c e  in th e  B r ig h a m  a n d  th e  BM Q s tu d ie s  m ig h t  be 
th a t  th e  B r ig h a m  u p p e r  bound  m ig h t  a c tu a l l y  be  a s m a l l  r a n g e  
d e p e n d in g  in  p a r t  on th e  d iv id e n d  p o te n t i a l  o f  th e  a s s o c i a t e d  c o m m o n  
s to c k .
T h e  B r i g h a m  a n d  BM Q s tu d ie s  a r e  r e p r e s e n t a t i v e  of p r e - C A P M  
v a lu a t io n  t h e o r i e s .  A lm o s t  w i th o u t  e x c e p t io n ,  one o r  bo th  of th e  
s tu d ie s  a r e  in c lu d e d  in  a l l  b ib l io g r a p h ie s  o f  a r t i c l e s  d e a l in g  w i th  
c o n v e r t ib l e  b o n d s .
T h e r e  a r e  m a n y  o t h e r  p r e - C A P M  s tu d ie s .  In g e n e r a l ,  t h e i r  
c o n t r i b u t io n s  a r e  d e r i v e d  f r o m  a d d r e s s i n g  one  o r  m o r e  p r o b l e m s  
in v o lv e d  in  v a lu a t io n .  T h r e e  o t h e r  n o te w o r th y  a r t i c l e s  f r o m  th e  p r e -  
C A P M  p h a s e  t h a t  f r e q u e n t ly  a p p e a r  in  b ib l i o g r a p h ie s  a r e :  (1) a  1968 
a r t i c l e  by W eil, S e g a l l  a n d  G r e e n .  T h e i r  m a j o r  f in d in g  w a s  t h a t  th e  
lo w e r  bo und , o r  f lo o r  v a lu e  of th e  bon d  w a s  of n e g l ig ib le  i m p o r t a n c e
g
in  d e te r m in in g  th e  p r e m i u m .  T h e i r  c o n c lu s io n  w a s  b a a e d  on 
r e g r e s s i o n  t e s t s  to  e x p la in  th e  v a lu e  o f  th e  p r e m i u m .  T he  f lo o r  
v a r i a b l e  w a s  in c lu d e d  a s  a n  in d e p e n d e n t  v a r i a b l e ,  b u t  i t s  c o e f f ic ie n t  
w a s  not s ig n i f i c a n t ly  d i f f e r e n t  f r o m  a e r o .  In a d d i t io n ,  R^ w a s  o n ly  
s l ig h t ly  s m a l l e r  w hen  th e  f lo o r  v a r i a b l e  w a s  o m i t t e d .  It w as  no t
g
R o m a n  L*. W eil, J r .  , J o e l  E . S e g a l l ,  a n d  D a v id  G r e e n ,  
" P r e m i u m s  on C o n v e r t i b l e  B o n d s , "  J o u r n a l  of F in a n c e  23 ( Ju n e  1968), 
4 4 5 -4 6 3 .
c l e a r  w h e th e r  o r  n o t  th e  c o n t r ib u t io n  of th e  f lo o r  v a r i a b l e  w as  a c tu a l ly
e x p la in e d  by th e  o th e r  v a r i a b l e s  in  th e  s e t ;  i . e .  , th e  d e g r e e  o f m u l t i -
c o l l i n e a r i t y  w a s  not d i s c u s s e d .  (2) P o e n s g e n  a g r e e d  th a t  th e  e x - a n t e
9
y ie ld  p r i o r  to  e x p i r a t i o n  w a s  a  r a n d o m  v a r i a b l e .  T h e  v i ta l  d i f f e r e n c e  
b e tw e e n  h i s  m o d e l  a n d  th e  BM Q m o d e l  w as  t h a t  th e  f u t u r e  s t r a i g h t  
bo nd  v a lu e  w as  a l s o  a  r a n d o m  v a r i a b l e .  In th e  BM Q m o d e l  t h e  
s t r a i g h t  bond  v a lu e  w a s  c o n s ta n t ,  a n d  w a s ,  in  f a c t ,  t h e  lo w e r  bound  
of th e  p r o b a b i l i t y  d i s t r i b u t i o n  of f u t u r e  v a lu e s .  P o e n s g e n  c o n te n d e d  
t h a t  s in c e  th e  f u tu r e  s t r a i g h t  bond v a lu e  w a s  a  r a n d o m  v a r i a b l e ,  i t s  
d i s t r i b u t i o n  of p o s s ib l e  v a lu e s  w o u ld  a f f e c t  th e  d i s t r i b u t i o n  of 
p o s s ib l e  e x - a n t e  y ie ld s .  He e x a m in e d  bo th  th e  s h a p e  a n d  d i s p e r s i o n  
of t h e s e  d i s t r i b u t i o n s .  F in a l ly ,  P o e n s g e n  r e l a t e d  f u tu r e  e x p e c te d  
v a lu e s  t o  th e  p r e s e n t  by a s im p le  d i s c o u n t in g  p r o c e d u r e .  He e x p l i c ­
i t l y  r a i s e d  th e  p r o b l e m  of r i s k ,  bu t  p r o v id e d  no g u id e l in e s  f o r  
c h o o s in g  a n  a p p r o p r i a t e  r i s k - a d j u s t e d  d i s c o u n t  r a t e .  (3) L e i  bo  w it  z 
a s k e d  a  f u n d a m e n ta l  q u e s t io n :  g iv e n  th e  p r o b a b i l i t y  d i s t r i b u t i o n  of 
g ro w th  r a t e s ,  how  long  d o e s  i t  t a k e  t h e  c o n v e r t i b l e ' s  c u r r e n t  y ie ld  
to  r e c o u p  th e  " d i s a d v a n ta g e "  of th e  c o n v e r s i o n  p r e m i u m ?  ^  I. e . , 
how  long  d o e s  i t  t a k e  th e  i n v e s to r  to  " b r e a k  e v e n " ?  T h e  L e ib o w itz
9O tto  H. P o e n s g e n ,  " T h e  V a lu a t io n  of C o n v e r t ib le  B o n d s :
P a r t  I - - T h e  M o d e l  a n d  P a r t  I I - - C m p i r i c a l  R e s u l t s  a n d  C o n c lu s io n s ,  " 
I n d u s t r i a l  M a n a g e m e n t  R e v ie w , 6 a n d  7 { F a l l  1965 a n d  S p r in g  1967), 
7 7 - 9 2  a n d  8 3 -9 8 .
^ M a r t i n  L . L e ib o w i tz ,  " C o n v e r t ib le  S e c u r i t i e s ,  "  F in a n c i a l  
A n a ly s t s  J o u r n a l ,  30 ( N o v e m b e r - D e c e m b e r  1974), 5 7 -6 7 .
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stu d y  i s  in c lu d e d  h e r e  a s  a n  e x a m p le  of th e  p r e - C A P M  t h e o r i e s  of 
v a lu e .  T he  a p p r o a c h  i s  th e  s a m e  a s  f o r  th e  B r ig h a m  a n d  BM Q 
s tu d ie s ,  but th e  w o rk  w a s  p u b l is h e d  in  1974. T h is  i s  m e n t io n e d  h e r e  
to  i l l u s t r a t e  th a t  c o n t r ib u t io n s  to  th e  l i t e r a t u r e  do no t n e c e s s a r i l y  
fo llo w  th e  t h r e e  p h a s e s  o f th e  e v o lu t io n  of th o u g h t  on v a lu a t io n .  T he 
v a lu e  o r  c o n t r ib u t io n  of a n y  of th e  t h e o r i e s  o r  m o d e l s  i s  not 
d im in i s h e d  by b e in g  "o u t  of p h a s e .  11
T h e o r i e s  in  th e  C o n te x t  o f  th e  C A P M
T h e  C A P M  p h a s e  in c lu d e s  a l l  t h e o r i e s  of v a lu a t io n  t h a t  t r e a t  
c o n v e r t ib l e  d e b e n tu r e s  a s  c o m p o n e n ts  of a  r i s k y  m a r k e t  p o r t f o l io .
In g e n e r a l ,  th e  e x p e c te d  v a lu e  of a  s e c u r i t y  i s  d e t e r m i n e d  by 
e s t im a t in g  th e  e x p e c te d  r e t u r n  f r o m  th e  m a r k e t  p o r t fo l io  a n d  a p p ly in g  
th e  b e ta  of th e  s e c u r i t y  to  th i s  r e t u r n .  F r a n k i e  a n d  H aw k in s  
a d d r e s s e d  th e  q u e s t io n :  w h a t  b e ta  sh o u ld  be  u s e d  in  c o m p u tin g  th e  
v a lu e  of a  c o n v e r t ib l e  bond?  * * T h e y  w e r e  of th e  o p in io n  th a t  th e  
ch an g in g  r e l a t i o n s h i p  b e tw e e n  th e  c o m m o n  s to c k  c o n v e r s io n  v a lu e  an d  
th e  s t r a i g h t  bond v a lu e  w ou ld  g ive  th e  r e s u l t i n g  b e ta s  a  h ig h  d e g r e e  
of n o n - s t a t i o n a r i t y .  T h e y  d e r iv e d  a  b e ta  f o r  c o n v e r t ib l e  b o n d s  b a s e d  
on th e  h i s t o r i c a l  v a lu e  of th e  u n d e r ly in g  c o m m o n  s to c k  b e ta  a n d  th e  
c u r r e n t  r e l a t i o n s h i p  b e tw e e n  th e  c o m m o n  s to c k  c o n v e r s io n  v a lu e
* *A. W. F r a n k i e  an d  C .A .  H a w k in s ,  " B e ta  C o e f f ic ie n t s  f o r  
C o n v e r t ib le  B o n d s , 11 J o u r n a l  of F in a n c e ,  30 ( M a rc h  1975), 2 0 7 -2 1 0 .
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a n d  t h e  s t r a i g h t  bon d  v a lu e .  T h e y  s t a t e d  t h a t  t h i s  m e th o d  w o u ld  
r e d u c e  n o n - s t a t i o n a r y  d i f f i c u l t i e s  to  t h a t  i n h e r e n t  in  th e  c a l c u l a t i o n  
o f c o m m o n  s t o c k  b e t a s .  T h e y  c o n c lu d e d  t h a t  b e t a s  f o r  c o n v e r t i b l e  
b o n d s  d e r i v e d  by  t h e i r  m e th o d  w o u ld  b e  l e s s  t h a n  t h a t  f o r  th e  c o r r e ­
s p o n d in g  c o m m o n  s t o c k s .
W a l te r  a n d  Que t e s t e d  t o  s e e  i f  c o n v e r t i b l e  d e b e n t u r e s  w e r e  
l e s s  r e s p o n s i v e  t o  t h e  c h a n g in g  n a t u r e  o f  t h e  m a r k e t  t h a n  t h e i r  u n d e r ­
ly in g  c o m m o n  s t o c k s .  ^  T h e y  w e r e  of th e  o p in io n  t h a t  th e  b e n e f i t  o f  
th e  b o n d  v a lu e  f l o o r  s h o u ld  be  r e f l e c t e d  in  th e  c o n v e r t i b l e  s e c u r i t y ' s  
s y s t e m a t i c  r i s k .  T h e y  c o m p a r e d  th e  b e t a s  f o r  a  s a m p le  of c o n ­
v e r t i b l e  b o n d s  w ith  th e  b e ta s  f o r  t h e  c o r r e s p o n d i n g  c o m m o n  s t o c k s .
T h e y  fo und  t h a t  th e  b e t a s  f o r  th e  c o n v e r t i b l e s  w e r e  l e s s  th a n  t h o s e  
f o r  t h e  c o m m o n  s t o c k s  a n d  t h u s  c o n c lu d e d  t h a t  t h e  b o n d  f lo o r  h a d  a  
b e n e f i c i a l  e f f e c t  on s y s t e m a t i c  r i s k .  T h e y  fo u n d  t h a t  t h e  s i g n i f i c a n c e  
o f  t h e  f l o o r  c h a r a c t e r i s t i c  v a r i e s  d i r e c t l y  w i th  th e  v o l a t i l i t y  o f  th e  
u n d e r ly in g  s to c k .  T h e  l a t e r  f in d in g s  o f th e  a b o v e  m e n t io n e d  F r a n k i e  
a n d  H a w k in s  s tu d y  a r e  t h u s  c o n s i s t e n t  w i th  t h e  m o r e  c o m p r e h e n s i v e  
W a l t e r  a n d  Q ue s tu d y .
12J a m e «  E .  W a l t e r  a n d  A g u s t in  V. Q u e , " T h e  V a lu a t io n  of 
C o n v e r t i b l e  B o n d s ,  J o u r n a l  o f F i n a n c e ,  28 ( J u n e  1973), 7 1 3 - 7 3 1 .
15
E q u i l i b r iu m  O ption  P r i c i n g  T h e o r i e s
B la c k  an d  S c h o le s  r e a s o n e d  th a t  i f  o p t io n s  a r e  c o r r e c t l y
p r i c e d  in  th e  m a r k e t ,  i t  sh o u ld  not be p o s s ib l e  to  m a k e  s u r e  p r o f i t s
by c r e a t i n g  p o r t f o l io s  of long  a n d  s h o r t  p o s i t io n s  in  o p t io n s  a n d  t h e i r
13u n d e r ly in g  s to c k s .  U sing  t h i s  p r i n c i p l e ,  th e y  d e v e lo p e d  a m o d e l
f o r  d e te r m in in g  th e  e q u i l i b r iu m  v a lu e  of a n  o p t io n .  T h e  m o d e l  h a s
t h e o r e t i c a l  i m p o r t a n c e  f o r  th e  v a lu a t io n  of any  ty p e  o f  o p t io n , a n d  i t
h a s  p a r t i c u l a r  i m p o r t a n c e  fo r  th e  v a lu a t io n  o f  c o n v e r t ib l e  b o n d s ,
s in c e  th e  c o n v e r t ib l e  f e a t u r e  i s ,  in  f a c t ,  an  o p tio n . T h e  B la c k  a n d
14S c h o le s  m o d e l  i s  b a s e d  o n  a  n u m b e r  o f s t r o n g  a s s u m p t i o n s .  G iv en  
t h e i r  a s s u m p t i o n s ,  th e  e q u i l i b r i u m  v a lu e  of an  o p tio n  c a n  be d e t e r ­
m in e d .  If th e  m a r k e t  p r i c e  of a n  o p t io n  w e r e  to  d i f f e r  f r o m  th a t  
g iv e n  by th e  m o d e l ,  a  r i s k l e s s  h e d g e d  p o s i t io n  c o u ld  be e s t a b l i s h e d  
th a t  w o u ld  e a r n  a n  a m o u n t  in  e x c e s s  o f  th e  s h o r t - t e r m  r a t e  a s s u m e d  
in  th e  m o d e l .  A t t h i s  p o in t  a r b i t r a g e r s  w ould  e n t e r  th e  m a r k e t  a n d  
w o u ld  b o r r o w  l a r g e  s u m s  of m o n e y  a t  th e  s h o r t - t e r m  r a t e ,  e s t a b l i s h  
h e d g e d  p o s i t io n s  a n d  e a r n  a n  a m o u n t  in  e x c e s s  of th e  s h o r t - t e r m  
r a t e .  T h i s  w ou ld  c o n t in u e  u n t i l  th e  b uy ing  o r  s e l l in g  p r e s s u r e s  on 
th e  s to c k  an d  o p t io n  d r o v e  t h e i r  p r i c e s  in to  e q u i l i b r iu m  w ith  e a c h
13 F i s c h e r  B la c k  a n d  M y ro n  S c h o le s ,  " T h e  P r i c i n g  of O p tio n s  
a n d  C o r p o r a t e  I n a b i l i t i e s .  "  J o u r n a l  o f  P o l i t i c a l  E c o n o m y ,  81 (M a y -  
J u n e  1973), 6 3 7 -6 5 4 .
*4 I b i d . , p .  640 ,
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o th e r .  T h e  r e t u r n  on a fu lly  h e d g ed  p o s i t io n  w ou ld , o nce  a g a in ,  be 
th e  a s s u m e d  s h o r t - t e r m  r a t e .
M e r to n  e x te n d e d  th e  B la c k  a n d  S c h o le s  m o d e l  a n d  sh o w ed  th a t
15a s i m i l a r  ty p e  m o d e l  c o u ld  be d e r i v e d  u s in g  w e a k e r  a s s u m p t io n s .  
S p e c i f i c a l ly ,  th e  B la c k  a n d  S c h o le s  m o d e l  sh o w e d  th e  v a lu e  of a n  
o p t io n  to  be a f f e c te d  by fo u r  f a c t o r s :  (1) th e  t im e  to  e x p i r a t io n ,
(2) th e  s h o r t  t e r m  i n t e r e s t  r a t e ,  (3) th e  v a r i a n c e  r a t e  of r e t u r n  on 
th e  c o m m o n  s to c k ,  a n d  (4) th e  s to c k  p r i c e .  M e r to n  sh o w ed  th e  o p tio n  
p r i c e  to  d e p e n d  on: (1) th e  s h o r t  t e r m  i n t e r e s t  r a t e ,  a n d  (2) th e  t o ta l  
v a r i a n c e  o f  th e  r e t u r n  on th e  c o m m o n  s to c k  w h ic h  he  s t a t e s  i s  a 
s t a b le  n u m b e r  a n d  c a n  t h u s  be  e s t i m a t e d  a c c u r a t e l y  f r o m  t im e  s e r i e s  
d a ta .  ^  It i s  e a s y  to  s e e  th a t  w ith  th e  w e a k e r  a s s u m p t io n s  a n  
e m p i r i c a l  e q u i l i b r iu m  p r i c e  f o r  o p t io n s  c an  be  d e r iv e d  m o r e  
c o n f id e n t ly .
A ny  d i s c u s s i o n  of t h e o r i e s  of v a lu a t io n  of c o n v e r t ib l e  b o nd s  
w o u ld  be in c o m p le te  w ith o u t  m e n t io n in g  th e  w o rk  of T e n n ic a n .
H is  p r i m a r y  o b je c t iv e  w a s  to  d e t e r m i n e  how  a n  i n v e s t o r  sh o u ld  
d e c id e  how  m u c h  p r e m i u m  a  p a r t i c u l a r  c o n v e r t ib le  s e c u r i t y  i s  
w o r th  r e l a t i v e  to  i t s  u n d e r ly in g  v a lu e  a s  a  s t r a i g h t  bo nd  o r  
r e l a t i v e  to  th e  v a lu e  of th e  s to c k  in to  w h ich  i t  m ig h t  be
15 R o b e r t  C. M e r to n ,  "A R a t io n a l  T h e o r y  of O p tio n  P r i c i n g , "
B e l l  J o u r n a l  of E c o n o m ic s  a n d  M a n a g e m e n t  S c ie n c e ,  4 (S p r in g  1973), 
14 1 -1 7 9 .
^ I b i d .  , p . 161.
17
17c o n v e r t e d .  T h e  w o rk  w a s  so  c o m p r e h e n s iv e  th a t  i t  c a n n o t  be
p la c e d  in  a n y  of th e  t h r e e  p h a s e s  of th e  e v o lu t io n  of th o u g h t.
T e n n i c a n 1 s c o n t r ib u t io n ,  in  p a r t ,  c o n s i s t e d  of r e v ie w in g  a l l  w o r th y
t h e o r i e s  of v a lu a t io n  a n d  ad d in g  r e s u l t s  f r o m  h is  own w o rk ,
T e n n ic a n  s t a t e d ,  " T h e  o p tio n  v a lu a t io n  p r o b l e m  i s  s u f f ic ie n t ly
c o m p le x  t h a t  a n  a n a l y s i s  m u s t  s t e e r  b e tw e e n  th e  S c y l la  of s i m p l i s t i c
a p p r o a c h e s  to  th e  p r o b l e m  a n d  th e  C h a r y b d is  o f  fu ll  a n d  r i g o r o u s
18a p p r o a c h e s  le a d in g  to  i n t r a c t a b l e  m a t h e m a t i c a l  e q u a t io n s .  " He 
w a s ,  f o r  th e  m o s t  p a r t ,  s u c c e s s f u l  in  s t e e r i n g  th i s  p a th .  T h e  
a n a l y s i s  d id  b e c o m e  s o m e w h a t  c o m p le x ,  bu t  m a n y  fu n d a m e n ta l  
i n s ig h t s  in to  th e  p r o c e s s  o f o p t io n  v a lu a t io n  w e r e  c o n v e y e d  in  n o n ­
t e c h n ic a l  l a n g u a g e .  H is  book  is  t h u s ,  u s e a b l e  fo r  a c a d e m i c i a n s  a n d  
p r a c t i t i o n e r s  w i th  v a r i o u s  d e g r e e s  o f  i n t e r e s t s  a n d  m a t h e m a t i c a l  
e x p e r t i s e .
T h e  U se o f  C o n v e r t i b l e  B o n d s :
V iew p o in ts  of P r a c t i t i o n e r s
In  o r d e r  to  e x p la in  w hy f i r m s  u s e  c o n v e r t ib l e  b ond s  i t  w i l l  be
n e c e s s a r y  to  b o r r o w  tw o c o n c e p ts  f r o m  H a ley  a n d  S c h a l l  a n d  d i s c u s s
th e  e x i s t e n c e  of t h e s e  s e c u r i t i e s  w i th in  th e  f r a m e w o r k  of t h e s e  tw o
c o n c e p ts .  T h ey  id en tify  tw o  d i f f e r e n t  bu t r e l a t e d  c o m p o n e n ts  of
17 M ic h a e l  L . T e n n ic a n ,  C o n v e r t ib le  D e b e n tu r e s  a n d  R e la te d  
S e c u r i t i e s  (C a m b r id g e :  H a r v a r d  U n iv e r s i ty  P r e s s ,  197 5), p . 3.
1 8 . L *  J  - 7I b i d . , p . 7 .
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f in a n c in g  d e c i s io n s ;  (1) " F in a n c in g  s t r a t e g y  w i l l  be  u s e d  to  r e f e r  to
th e  c h o ic e  of p a r t i c u l a r  m e a n s  of f in a n c in g  in  th e  c u r r e n t
p e r i o d  . . . " (2) " F in a n c in g  p o l ic y  r e f e r s  t o  th e  q u e s t io n  of w h a t
19th e  l o n g - r u n  a p p r o p r i a t e  m ix  of f in a n c in g  s h o u ld  b e . " F in a n c in g  
s t r a t e g y  in c lu d e s  a t t e m p t s  to  e x p lo i t  t im in g  a n d  w h a te v e r  g r o s s  
i m p e r f e c t i o n s  th e  m a r k e t  i s  s u b je c t  to  th a t  a l lo w  f i r m s  to  o f f e r  t h e i r  
s e c u r i t i e s  in  s o m e  b e s t  (m o s t  v a lu a b le )  f o r m .  If f in a n c in g  s t r a t e g y  
e x p la in s  th e  u s e  of c o n v e r t ib l e  b o n d s , th e  n e x t  l o g ic a l  q u e s t io n  i s  
w hat s t r a t e g i c  a d v a n ta g e s  c an  p o s s ib ly  be  g a in e d  by i s s u in g  c o n v e r t ­
ib le  b o n d s .
T h e  l i t e r a t u r e  c o n c e rn in g  c o n v e r t ib l e  b on ds  o f f e r s  s o m e  
s u g g e s t io n s  a b o u t  why th e y  m ig h t  be  good s t r a t e g y  a t  c e r t a i n  t i m e s  
a n d  u n d e r  c e r t a i n  c i r c u m s t a n c e s .  It w i l l  be u s e f u l ,  a t  t h i s  p o in t ,  to  
c o n s i d e r  th e  r e a s o n s  why f i r m s  i s s u e  c o n v e r t ib l e s .
S in c e  H a le y  a n d  S c h a l l  id e n t i f ie d  f in a n c in g  s t r a t e g y ,  i t  i s  
a p p r o p r i a t e  to  c o n s i d e r  f i r s t  th e  r e a s o n s  th e y  s u g g e s t  f o r  u s in g  c o n ­
v e r t i b l e  b o n d s .  T h e y  s u g g e s t  f i r s t ,  t h a t  i s s u e  c o s t s  a r e  lo w e r  f o r  
c o n v e r t ib l e  bondB th a n  th e y  a r e  fo r  c o m m o n  s to c k .  H e n c e ,  i f  t h e  
f i r m  w e r e  i n t e r e s t e d  in  i s s u in g  s to c k ,  i t  m ig h t  i s s u e  c o n v e r t ib l e  
b o n d s  to  sa v e  on i s s u e  c o s t s ,  e x p e c t in g  th e  s e c u r i t i e s  to  c o n v e r t  
s h o r t l y .  ^  T h is  s e e m s  p o s s ib l e ,  bu t  t h e i r  s e c o n d  r e a s o n  s o u n d s
^ H a l e y  a n d  S c h a l l ,  pp . 2 1 5 -2 1 6 .
20 I b id . ,  p .  2 53.
l ik e  i t  m ig h t  h a v e  a  m u c h  g r e a t e r  im p a c t  on a  f i r m ' s  d e c i s i o n  to  
i s s u e  c o n v e r t i b l e s .  T h is  i s  the  c o n c e p t  of th e  d e la y e d  e q u i ty  i s s u e  
a n d  i s  m e n t io n e d  by s e v e r a l  w r i t e r s .  T h ey  f i r s t  a s s u m e  h e t e r o ­
g e n e o u s  e x p e c ta t io n s  a n d  s u g g e s t  th a t ,  " now  t h e r e  m a y  be  v e r y  go od  
r e a s o n  f o r  m a n a g e m e n t  t o  u s e  c o n v e r t i b l e s ,  " T h e  s i t u a t i o n  is  th a t  
m a n a g e m e n t  h a s  i n v e s tm e n t  o p p o r tu n i t i e s  t h a t  th e y  b e l i e v e  to  be  
h ig h ly  p r o f i t a b le .  E i t h e r  th e  m a r k e t  i s  n o t  a w a r e  of t h e s e  o p p o r t u ­
n i t i e s  o r  i t  i s  a w a r e ,  but i t  i s  m o r e  p e s s i m i s t i c  c o n c e r n in g  th e  
p r o f i t a b i l i ty  of th e  p r o j e c t s .  T h e  p r i c e  of th e  f i r m ' s  s to c k  w i l l  r e f l e c t  
th e  o p in io n  of th e  m a r k e t  a n d  n o t  of m a n a g e m e n t .  T h e  f i r m  i s  
a s s u m e d  to  h a v e  r e a c h e d  i t s  c a p a c i ty  fo r  l o n g - t e r m  u n c o n v e r t ib le  
d eb t  a n d  th e  f low  of i n t e r n a l  fu nds  i s  n o t  s u f f i c i e n t  to  s u p p o r t  th e  
p r o p o s e d  p r o j e c t s .  In t h i s  c a s e  m a n a g e m e n t  w o u ld  p r e f e r  to  i s s u e  
new  s h a r e s  of c o m m o n  s to c k ,  bu t  th e  p r i c e  of the  n e w  s h a r e s  w il l  
r e f l e c t  th e  m a r k e t ' s  m o r e  p e s s i m i s t i c  v ie w  o f  th e  p r o j e c t s .  T h e  
p r e s e n t  s h a r e  h o l d e r s  w i l l  no t r e c e i v e  th e  fu l l  b e n e f i t s  of th e  i n v e s t ­
m e n t  o p p o r tu n i t i e s .  H a le y  a n d  S c h a l l  s u g g e s t  th a t  now  m a n a g e m e n t  
sh o u ld  m a k e  a d e la y e d  e q u ity  i s s u e .  T h a t  i s ,  i s s u e  c o n v e r t ib l e  
b onds  w ith  a c o n v e r s i o n  p r i c e  a p p r o x i m a t i n g  th e  v a lu e  of th e  s to c k  
if  the  m a r k e t  a g r e e d  w ith  m a n a g e m e n t  on  t h e  v a lu e  of th e  i n v e s t m e n t s .  
If  th e  i n v e s tm e n t  o p p o r tu n i t i e s  t u r n  o u t a s  w e l l  a s  m a n a g e m e n t  
p r e d i c t e d  th e  m a r k e t  p r i c e  of t h e  s to c k  w i l l  go up a n d  th e  b o n d s  c a n  
be c o n v e r t e d .  T h u s ,  m a n a g e m e n t  w a s  a b le  to  i s s u e  d e la y e d  e q u ity
2 0
a n d  th e  p r e s e n t  s h a r e h o l d e r s  r e c e i v e d  th e  b e n e f i t  of th e  p r o f i t a b le
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i n v e s tm e n t  o p p o r tu n i t i e s .
In a d d i t io n  to  h is  t h e o r y  of v a lu a t io n  m e n t io n e d  e a r l i e r  in  th i s  
c h a p t e r ,  B r ig h a m  s u g g e s te d  tw o r e a s o n s  w hy f i r m s  w ou ld  i s s u e  c o n ­
v e r t i b l e  s e c u r i t i e s .  F i r s t ,  he  s t a t e s  th a t  ’’th e  f i r m  d e s i r e s  e q u ity  
c a p i ta l  a n d  b e l ie v e s  t h a t  c o n v e r t ib l e s  a r e  a n  e x p e d ie n t  w ay  of s e l l in g  
c o m m o n  s to c k ,  " o r  s e c o n d ly  " th e  f i r m  d e s i r e s  m o r e  d e b t  an d
b e l i e v e s  th a t  a d d in g  th e  c o n v e r t ib le  f e a t u r e  w i l l  r e s u l t  in  s u b s ta n -
22
t i a l ly  lo w e r  i n t e r e s t  c o s t s .  " In a n  e f f o r t  to  d e t e r m i n e  w h ic h  of 
th e  a b o v e  tw o  r e a s o n s  w a s  p r e d o m in a n t  in  h i s  s a m p le  f i r m ' s  
d e c i s io n s  to  i s s u e  c o n v e r t i b l e s ,  B r ig h a m  s e n t  q u e s t i o n n a i r e s  to  
e a c h  of th e  42 f i r m s  in  h i s  s a m p le .  F i f ty - tw o  p e r c e n t  of th e  f i r m s  
in  the  s a m p le  r e s p o n d e d .  Of t h e s e ,  7 3 p e r c e n t  in d ic a te d  t h a t  th e y  
w e r e  i n t e r e s t e d  in o b ta in in g  e q u ity ,  a n d  th e  r e m a in in g  27 p e r c e n t  
s t a t e d  th a t  th ey  w e r e  s im p ly  i n t e r e s t e d  in  " s w e e t in g "  a  d e b t  i s s u e .
It i s  i n t e r e s t i n g  to  no te  th a t  B r i g h a m 's  r e s p o n d e n t s  e a c h  in d ic a te d  
th a t  th e y  h ad  f in a n c in g  a l t e r n a t i v e s  a t  r e a s o n a b l e  c o s t s .  T h a t  i s ,  
th ey  s t a t e d  th a t  th e y  co u ld  h a v e  i s s u e d  c o m m o n  s to c k  a t  p r i c e s  
ra n g in g  f r o m  2 to  5 p e r c e n t  be low  th e  m a r k e t  p r i c e  a n d  th e  s t r a i g h t  
d e b t  a l t e r n a t i v e  w o u ld  h a v e  i n c r e a s e d  i n t e r e s t  c o s t s  o n ly  1 /2  to
^*Ibid . , pp . 2 5 3 -2 5 4 .
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B r ig h a m ,  p, 50,
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1 p e r c e n t .  T h e  p o in t  is  th a t  the  f i r m s  in d ic a te d  th a t  th ey  w e r e  in  no  
w ay f o r c e d  to  u s e  c o n v e r t ib l e s .  If t h e s e  f i r m s  w e r e  in no w ay  f o r c e d  
to  u se  c o n v e r t i b l e s ,  one c a n  c o n c lu d e  e i t h e r  th a t  th e  f i r m s  w e r e  in  a 
p o s i t io n  to  t a k e  a d v a n ta g e  of th e  b e s t  f in a n c in g  s t r a t e g y  p a c k a g e  
a v a i l a b l e ,  o r  t h a t  f i r m s  th a t  r e s p o n d  to  q u e s t io n n a i r e s  do  no t l ik e  to  
a d m i t  th a t  th e y  w e r e  f o r c e d  in to  s o m e  s in g le  a l t e r n a t i v e .
In a  1971 d i s s e r t a t i o n  a t  th e  U n iv e r s i ty  of Iow a , J o s e p h  A. 
L a v e ly  s tu d ie d  th e  c o m p a r a t iv e  u s a g e  of c o n v e r t ib l e  b o n d s  a n d  b o n d -  
w a r r a n t  p a c k a g e s .  S p e c i f ic a l ly ,  he  so u g h t  to  id e n t i fy  p o te n t ia l  
d i f f e r e n c e s  in c e r t a i n  f in a n c ia l  r a t i o s  a n d  c h a r a c t e r i s t i c s  of f i r m s  
th a t  e m p lo y  e a c h  of th e  a l t e r n a t i v e s  a s  f in a n c in g  s t r a t e g y .  L a v e ly  
w a s  i n t e r e s t e d  in th e  n a tu r e  a n d  c h a r a c t e r i s t i c s  of e a c h  s e c u r i t y  
a n d  o f f e r e d  r e a s o n s  why a  f i r m  m ig h t  u s e  c o n v e r t ib l e  b ond s  a s  
f in a n c in g  s t r a t e g y .  A g a in ,  one  o f  th e  f i r s t  r e a s o n s  m e n t io n e d  i s  th e  
c o n c e p t  of " d e la y e d  e q u ity .  " L ik e  B r ig h a m  in  h is  e a r l i e r  w o rk ,  
L a v e ly  s e n t  q u e s t io n n a i r e s  to  s e l e c t e d  f i r m s .  E le v e n  r e s p o n d e n t s  
in d ic a te d  th a t  t h e i r  g o a l  w a s  to  i n c r e a s e  e q u ity ,  but on  a  d e la y e d  
b a s i s .  A p p a r e n t ly  th ey  s e e m e d  to  f e e l  th a t  a  d i r e c t  e q u ity  i s s u e  
w o u ld  h av e  an  a d v e r s e  e f fe c t  on e a r n in g s  p e r  s h a r e ,  bu t  by i s s u in g  
s to c k  on a d e la y e d  b a s i s ,  i. e .  , th r o u g h  a c o n v e r t ib l e  bond , th e  
in v e s tm e n t  p r o j e c t s  f in a n c e d  th ro u g h  th e  i s s u e  w ou ld  g e n e r a t e  fu n d s  
a n d  by th e  t i m e  c o n v e r s io n  o c c u r r e d  th e  e a r n in g s  w o u ld  h a v e
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i n c r e a s e d  enou gh  to  o f f s e t  th e  f a c t  th a t  t h e r e  w o u ld  now  be m o r e  
s h a r e s  to  d i lu te  th o s e  e a r n in g s .  ^
T h e  u s e  o f  a c o n v e r s io n  p r i v i l e g e  a s  a  " s w e e t n e r "  to  o b ta in  
lo w e r  i n t e r e s t  r a t e s  on deb t i s  w e l l  know n in  th e  w o r ld  of f in a n c e .  
P u r c h a s e r s  f e e l  th a t  th e  c o n v e r s io n  p r i v i l e g e  i s  w o r th  a t  l e a s t  a s  
m u c h  a s  th e  d i f f e r e n c e  in i n t e r e s t  on a  s t r a i g h t  bond a n d  i n t e r e s t  on 
a  c o n v e r t ib l e .  R e c a l l  t h a t  27 p e r c e n t  o f  B r i g h a m 's  r e s p o n d e n t s  
s t a t e d  th a t  th e y  w e r e  p r i m a r i l y  i n t e r e s t e d  in  o b ta in in g  d e b t  a n d  w e r e  
s im p ly  u s in g  the  c o n v e r t ib le  f e a t u r e  a s  a  " s w e e t n e r .  " L a v e ly  a l s o  
a s k e d  h i s  r e s p o n d e n t s  to  e x p r e s s  t h e i r  m o t iv e  f o r  i s s u in g  c o n v e r t ­
i b le s .  He r e c e i v e d  65  " u s e f u l"  r e p l i e s  f r o m  f i r m s  t h a t  i s s u e d  
c o n v e r t ib l e  d e b t .  E x e c u t iv e s  of 22 of th e  f i r m s  o r  34 p e r c e n t ,  
e x p r e s s e d  th e  " s w e e t n e r  f o r  d e b t"  s t r a t e g y  a s  t h e i r  r e a s o n  f o r  
i s s u in g  c o n v e r t i b l e s , ^ 4
In a  1955 s tu d y  P i l c h e r  a s k e d  th e  p r e s i d e n t s  of 100 f i r m s ,  
w h ich  of th e  fo l lo w in g  p la y e d  th e  m o r e  i m p o r t a n t  r o l e  in  t h e i r  
d e c i s io n  to  i s s u e  c o n v e r t ib l e s :  " th e  d e s i r e  to  s w e e te n  th e  s e n io r  
l e v e r a g e  i s s u e ,  t h e r e f o r e  m a k in g  i t  m o r e  a t t r a c t i v e  to  b u y e r s ,  o r
23
J o s e p h  A. L av e ly ,  " C o m p a r a t i v e  U sag e  of B o n d - W a r r a n t  
a n d  C o n v e r t ib le  Bond I s s u e s "  (P h .  D. d i s s e r t a t i o n .  U n iv e r s i ty  of 
Iow a, 1971), p . 150.
24Ib id . , p. 146.
th e  d e s i r e  to  r a i s e  c o m m o n  e q u ity  on a d e la y e d  b a s i s " ?  S e v e n ty  - 
f iv e  f i r m s  r e p l i e d  to  P i l c h e r .  F o r t y - s e v e n  of th e  r e s p o n d e n t s ,  o r  
63 p e r c e n t ,  s t a te d  th a t  t h e i r  p r i m a r y  p u r p o s e  w a s  to  i s s u e  e q u ity  on  
a  d e la y e d  b a s i s  w h i le  17 f i r m s ,  o r  23 p e r c e n t ,  in d ic a te d  th e  r e a s o n  
w a s  to  Bw eeten th e  s e c u r i t y  to  o b ta in  a  l o w e r  i n t e r e s t  c h a r g e .
T h e  e m p i r i c a l  s t u d i e s  by B r ig h a m ,  L a v e ly  a n d  P i l c h e r  s e e m  
to  c o r r o b o r a t e  e a c h  o th e r .  T h a t  i s ,  th a t  th e  p r i m a r y  r e a s o n  fo r  
i s s u in g  c o v e r t ib le i )  i s  to  i n c r e a s e  e q u ity ,  a n d  s p e c i f i c a l ly  to  i s s u e  
t h i s  new  e q u ity  on a  d e la y e d  b a s i s .  T h e s e  s tu d ie s  a l s o  b a c k  u p  th e  
t h e o r e t i c a l  c o n te n t io n  by H a ley  a n d  S c h a ll  t h a t  th e  f i r m  m ig h t  h a v e  
s o m e  i n v e s tm e n t  o p p o r tu n i t i e s  t h a t  th e  m a r k e t  i s  not a w a r e  of o r  i f  
t h e  m a r k e t  is  a w a r e ,  i t  i s  s im p ly  m o r e  p e s s i m i s t i c  c o n c e r n in g  th e  
p r o f i t a b i l i ty  of t h o s e  p r o j e c t s .  T h e  s e c o n d  m a j o r  r e a s o n ,  fo r  
i s s u in g  c o n v e r t ib l e s ,  u n c o v e r e d  in  th e  e m p i r i c a l  s t u d i e s  w a s  th a t  th e  
c o n v e r t ib l e  f e a tu r e  w a s  u s e d  to  " s w e e te n "  a  d e b t  i s s u e  so  a s  to  
o b ta in  a  lo w e r  i n t e r e s t  r a t e .  T w e n t y - t h r e e  p e r c e n t  of P i l c h e r ' s  
r e s p o n d e n t s  in  19 55, tw e n ty - s e v e n  p e r c e n t  of B r i g h a m 's  r e s p o n d e n t s  
in  1963, a n d  t h i r t y - f o u r  p e r c e n t  of L a v e ly 's  r e s p o n d e n t s  in  1970, 
g a v e  t h i s  s e c o n d  r e a s o n  a s  t h e i r  m a j o r  c o n s i d e r a t i o n  in i s s u in g  
c o n v e r t ib l e s .  T h e  e m p i r i c a l  s tu d ie s  c i t e d  a b o v e  a r e  r e m a r k a b l y
25 C. J a m e s  P i l c h e r ,  R a is in g  C a p i ta l  w i th  C o n v e r t ib le  
S e c u r i t i e s  (Ann A r b o r :  B u re a u  o f  B u s in e s s  R e s e a r c h ,  U n iv e r s i ty  of 
M ic h ig a n ,  1955), p . 60.
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c o n s i s t e n t ,  a n d  s e e m  to  a n s w e r  th e  q u e s t io n  f i r s t  r a i s e d  by H a le y  
an d  S c h a l l 's  d e f in i t io n  of f in an c in g  s t r a t e g y :  W hat s t r a t e g i c  a d v a n ta g e s  
c a n  be g a in e d  by th e  u s e  o f  c o n v e r t i b l e s ?  T h e  f i r s t  t h e o r e t i c a l  r e a s o n  
s u g g e s te d  by H a le y  and  S c h a ll :  T he  f i r m  m ig h t  i s s u e  c o n v e r t ib l e s  to  
s a v e  on i s s u e  c o s t s  w a s  m e n t io n e d  in  none  o f  th e  e m p i r i c a l  s t u d i e s .
In f a c t ,  B r ig h a m  le f t  o p en  in  h is  q u e s t io n n a i r e  a r e s p o n s e  e n t i t l e d  
" o th e r ,  " T h a t  i s ,  he  w a s  g iv ing  f in a n c ia l  e x e c u t iv e s  a n  o p p o r tu n i ty  
to  e x p r e s s  r e a s o n s  o th e r  th a n  t h o s e  s u g g e s te d  f o r  i s s u i n g  c o n v e r t i b l e s .  
N ot one  of h is  r e s p o n d e n t s  s u g g e s te d  a n o th e r  r e a s o n .
If a n y  c o n c lu s io n s  a r e  e v id e n t  f r o m  th e  s tu d ie s  i t  i s  t h a t  th e  
m a j o r  a d v a n ta g e  to  be g a in e d  f r o m  th e  u s e  of c o n v e r t i b l e s  in  f in a n c in g  
s t r a t e g y  is  th e  o p p o r tu n i ty  to  s e l l  e q u i ty  f o r  m o r e  th a n  i t s  c u r r e n t  
m a r k e t  v a lu e .  T h e  s e c o n d  m a j o r  a d v a n ta g e ,  a n d  of s e c o n d a r y  
i m p o r t a n c e ,  i s  th e  o p p o r tu n i ty  to  s e l l  d eb t  s e c u r i t i e s  a t  a  lo w e r  
i n t e r e s t  r a t e  th a n  w ou ld  o th e r w i s e  be  p o s s ib l e .  T he  a b o v e  c o n c lu s io n s  
s e e m  to  be o v e r s i m p l i f i e d .  It i s  lo g ic a l  to  a s s u m e  th a t  th e  a d v a n ta g e s  
to  be g a in e d  by a  f i r m  a t  one p o in t  in t i m e  m a y  be n o n e x is te n t  a t  
a n o th e r  po in t in  t im e .  It i s  c o n c e iv a b le  t h a t  th e  m o o d  of i n v e s t o r s  
c o u ld  c h an g e  o v e r  t i m e .  In H a ley  a n d  S c h a l l ' s  t h e o r e t i c a l  e x a m p le ,  
th e  m a r k e t  w as  m o r e  p e s s i m i s t i c  c o n c e rn in g  th e  p r o f i t a b i l i ty  of th e  
f i r m ' s  p r o j e c t  th a n  w a s  m a n a g e m e n t .  If o v e r  a  p e r i o d  o f t im e  th e  
m o o d  of i n v e s t o r s  c h a n g e s  a n d  m o v e s  m o r e  in  c o n f o r m i ty  w ith  th a t  
o f  m a n a g e m e n t ,  t h e n  th e  m a r k e t  p r i c e  of th e  s h a r e s  w i l l  r e f l e c t  th i s
15
ch a n g e  a n d  th e  a d v a n ta g e s  to  be g a in e d  f r o m  th e  s t r a t e g y  of " d e la y e d  
e q u ity "  w i l l  be  d im in i s h e d .  S im i la r i l y ,  i f  c o n d i t io n s  in  c a p i ta l  
m a r k e t s  w e r e  to  c h a n g e  d r a s t i c a l l y ,  th e  id e a  of " s w e e te n in g "  a  d e b t  
i s s u e  m a y  ta k e  on m o r e  o r  l e s s  s ig n i f ic a n c e ,  d e p e n d in g  on th e  
d i r e c t i o n  of th e  c h a n g e .  F o r  e x a m p le ,  s u p p o s e  fo r  a  m o m e n t  t h a t  
long  t e r m  i n t e r e s t  r a t e s  on i n d u s t r i a l  bonds of a l l  g r a d e s  a r e  v e r y  
h igh , a n d  th a t  c a p i t a l  f o r  e x p a n s io n  is  e x p e n s iv e  f r o m  an y  s o u r c e .
In th i s  c a s e  m o r e  f i r m s  m a y  t r y  th e  s t r a t e g y  of " s w e e te n in g  d e b t"  in  
a n  e f f o r t  to  a v o id  t h e  h ig h  i n t e r e s t  r a t e s  on s t r a i g h t  b o n d s .  T h e  
p o in t  i s  t h a t  w h a t m a y  be good  s t r a t e g y  in  on e  t i m e  p e r io d  m a y  no t 
b e  good s t r a t e g y  in  a n o th e r  t i m e  p e r io d .  In o r d e r  to  d i s c u s s  th e  
c h a r a c t e r i s t i c s  o f f i r m s  th a t  m ig h t  t a k e  a d v a n ta g e  o f th e  s t r a t e g y  
a v a i l a b l e  by  i s s u in g  c o n v e r t i b l e s ,  a  t i m e  p e r io d  m u s t  be  i s o l a t e d .  
T h a t  i s ,  th e  c o n d i t io n s  in  th e  c a p i t a l  m a r k e t s  sh o u ld  be id e n t i f i e d  
a n d  the  s t r a t e g i c  a d v a n ta g e s  of c o n v e r t ib l e s  d i s c u s s e d  in  th a t  c o n ­
t e x t .  T h e  i s o l a t i o n  of a p e r i o d  to  s tu d y  i s  th e  s u b je c t  o f  th e  n e x t  
c h a p te r .
A d i s c u s s i o n  of w hy c o n v e r t ib l e s  e x i s t  a n d  w h a t  s t r a t e g i c  
a d v a n ta g e s  c a n  be g a in e d  by u s in g  c o n v e r t ib l e s  w o u ld  h a r d l y  be  
c o m p le te  w ith o u t  m e n t io n in g  so m e  id e a s  on w h ic h  t h e r e  h av e  b e e n  
n o  e m p i r i c a l  s t u d i e s .  B r ig h a m  m e n t io n s  tw o  i n s t i t u t io n a l  f a c t o r s  
t h a t  w ou ld  s e e m  to  m a k e  c o n v e r t ib l e s  a t t r a c t i v e  to  i n v e s t o r s .  F i r s t ,  
he s t a t e s  t h a t  t h e r e  e x i s t s  a  g r o u p  of i n v e s t o r s  w ho d e s i r e  m o r e
l e v e r a g e  th a n  th e  m a r g i n  r e q u i r e m e n t s  w il l  a l lo w , ^  A t th e  t i m e  
B r ig h a m  w r o te  h i s  a r t i c l e ,  c o n v e r t ib le  b o n d s  c o u ld  be  p u r c h a s e d  
on a  10 p e r c e n t  m a r g i n  w h ile  c o m m o n  s to c k s  r e q u i r e d  a  70 p e r c e n t  
m a r g i n .  It w a s  t h e r e f o r e ,  p o s s ib l e  f o r  h igh  l e v e r a g e  i n v e s t o r s  to  
buy " d e la y e d  c o m m o n  s to c k "  on a 10 p e r c e n t  m a r g i n .  At th e  t i m e  of 
t h i s  w r i t in g ,  th e  m a r g i n  r e q u i r e m e n t s  a r e  e x a c t ly  th e  s a m e  f o r  b o th  
s e c u r i t i e s :  50 p e r c e n t  fo r  c o m m o n  s to c k  a n d  50 p e r c e n t  f o r  c o n v e r t ­
i b le s .  If t h e r e  e v e r  w a s  a n  a d v a n ta g e  in  i s s u in g  c o m m o n  s to c k  to  
a p p e a l  to  h igh  l e v e r a g e  i n v e s t o r s ,  t h a t  a d v a n ta g e  w o u ld  no l o n g e r  
e x i s t ,  T h is  is  d i s c u s s e d  f u r t h e r  in  th e  n e x t  c h a p t e r .  B r ig h a m  a l s o  
s u g g e s te d  a s  a r e s u l t  of i n t e r v ie w s  a n d  q u e s t io n n a i r e  r e s p o n s e s  t h a t  
a  n u m b e r  of in s t i tu t io n a l  i n v e s t o r s  w e r e  r e s t r i c t e d  in  t h e i r  a b i l i t y  to  
h o ld  c o m m o n  s to c k s .  M a n a g e m e n t  of s o m e  of t h e s e  i n s t i t u t io n s  
a p p a r e n t l y  f e l t  t h a t  i t  w ou ld  be  d e s i r a b l e  to  h o ld  m o r e  c o m m o n  s to c k
th a n  w a s  p e r m i t t e d  by r e g u la t i o n s .  C o n v e r t ib le  s e c u r i t i e s  w e r e
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p e r c e i v e d  a s  a m e th o d  of i n d i r e c t ly  h o ld in g  c o m m o n  s to c k .  T h e r e  
w a s  a g r e a t  d e a l  of s p e c u la t io n  on w h e th e r  o r  not th e  g ro w th  of 
i n s t i t u t io n s  h a d ,  a t  t h a t  t i m e ,  c a u s e d  a  s h i f t  to  th e  r i g h t ,  in  th e  
s u p p ly  c u r v e  of fu n d s  fo r  c o n v e r t i b l e s .  B r ig h a m  q u o te s  W. S. S k e l ly  
a s  su g g e s t in g  t h i s  a n d  th e n  a s k s ,  " In d e e d ,  i s  i t  n o t  p o s s ib l e  t h a t  
c o r p o r a t i o n s  c o u ld  be o v e r s o l d  on th e  u s e  of c o n v e r t i b l e s ,  th u s
2^ B r ig h a m ,  p .  53.
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c a u s in g  th e m  to d e m a n d  a n  e x c e s s iv e  a m o u n t  of funds  th ro u g h  su ch
i s s u e s  and  m ak in g  th e  c o se  of c o n v e r t ib le  c a p i ta l  r e l a t iv e ly  m o r e
28e x p e n s iv e  th an  o th e r  t y p e s ? "  J u s t  a s  th e  e l im in a t io n  of d i f f e r e n c e s  
in  m a r g in  r e q u i r e m e n t s  n e u t r a l i z e d  th e  d e m a n d  fo r  c o n v e r t ib le s  by 
h ig h  l e v e r a g e  i n v e s to r s ,  b e t t e r  m a n a g e m e n t  and  r e la x a t io n  of so m e  
r e s t r i c t i o n s  h av e  te n d e d  to  l e s s e n  th e  d e m a n d  fo r  c o n v e r t ib le s  by 
in s t i tu t io n s .  S o ldofsky  s t a t e s ,  "T h e  co n tinu ing  l ib e r a l i z a t io n  of l e g a l  
in v e s tm e n t s  f o r  l ife  in s u r a n c e  c o m p a n ie s  and  fo r  s t a te  a n d  lo c a l
29p e n s io n  funds h a s  p ro b a b ly  d im in is h e d  th e  f o r c e  of th i s  a r g u m e n t .  " 
C e r ta in ly ,  in s t i tu t io n s  d id  p la y  a  g r e a t  r o le  d u r in g  th e  t im e  p e r io d  
c h o s e n  fo r  s tudy . One idea  th a t  can n o t  be d is c o u n te d  w as m e n t io n e d  by 
L av e ly .  He s u g g e s te d  th a t  m a n y  f in a n c ia l  a n a ly s t s  c o n s id e r  c o n ­
v e r t i b l e s  a s  e q u ity  and  n o t  a s  d eb t,  w h ic h  of c o u r s e ,  th e y  le g a l ly  a r e .
A s long a s  i n v e s to r s  a n d  a n a ly s t s  p e r c e iv e  c o n v e r t ib le s  a s  equ ity ,
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th e  deb t c a p a c i ty  of the  f i r m  is  not r e d u c e d .  In a  t im e  p e r io d ,  su c h  
a s  th e  one d i s c u s s e d  in  C h a p te r  III i t  i s  c o n c e iv a b le  th a t  f i r m s  w ould  
i s s u e  c o n v e r t ib le s  in  o r d e r  to  i n c r e a s e  t h e i r  p e r c e iv e d  d e b t  c a p a c i ty .
2 8 . . , ,Ib id .
29 R o b e r t  M. So ldofsky , " Y ie ld - R is k  P e r f o r m a n c e  o f C o n v e r t ­
ib le  S e c u r i t i e s , "  F in a n c ia l  A n a ly s ts  J o u rn a l  ( M a r c h - A p r i l  1971), 
pp. 6 2 -6 3 .
^ L a v e l y ,  p. 156.
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S u m m a r y  a n d  Im p l ic a t io n s  F o r  T h is  S tudy 
E a r l y  s tu d i e s  in  c a p i ta l  m a r k e t  t h e o r y ,  s u c h  a s  th a t  o f 
S h a rp e  a n d  L in tn e r ,  a s s u m e d  on ly  t h r e e  m e th o d s  of f in an c in g :
(1) d e b t ,  (2) new  s h a r e s  of c o m m o n  s to c k ,  a n d  (3) r e t a in e d  e a r n i n g s .  
H a ley  a n d  S c h a l l  a s k e d  w hy on ly  t h r e e  m e th o d s  w e r e  a s s u m e d ,  w hen  
e v e n  a c u r s o r y  g la n c e  a t  e m p i r i c a l  m a r k e t s  r e v e a l e d  a n  i n c r e d ib l e  
m ix  of i n s t r u m e n t s .  T h e  a n s w e r  l a y  in  th e  p o s i t iv e  a p p r o a c h  ta k e n  
by th e  e a r l y  w r i t e r s .  T h e  d i s t in g u is h in g  c h a r a c t e r i s t i c  of th is  
a p p r o a c h  w a s  t h a t  th e  v a lu e  of t h e i r  w o rk  w a s  ju d g e d  by i t s  
e x p la n a to r y  p o w e r  a n d  w a s  in  no w ay  d im in i s h e d  by th e  l a c k  o f 
r e a l i t y  o f  i t s  a s s u m p t io n s .  L a t e r  s tu d ie s  s u c h  a s  B la c k - S c h o le s  a n d  
M e r t o n 's  w o rk  on  th e  t h e o r y  of r a t i o n a l  o p t io n  p r i c i n g  a r e  a d e q u a te  
to  e x p la in  th e  v a lu e  of a l l  t y p e s  of c l a i m s  a g a i n s t  th e  a s s e t s  of a  f i r m .
T h e r e  h a s  b een  a  g r e a t  d e a l  w r i t t e n  on  th e  v a lu a t io n  o f c o n ­
v e r t i b l e  b o n d s .  F o r  p u r p o s e s  of r e v ie w ,  th e  t h e o r i e s  w e r e  
a r b i t r a r i l y  c l a s s i f i e d  in to  t h r e e  p h a s e s  to  r e f l e c t  th e  e v o lu t io n  of 
th o u g h t  on v a lu a t io n .  T h e  t h r e e  p h a s e s  in  no  w ay  r e f l e c t  th e  
c h ro n o lo g ic a l  o r d e r  in  w h ic h  th e  t h e o r i e s  a p p e a r e d  in  th e  j o u r n a l s ,  
b u t  th e  i m p l i c a t io n s  of th e  t h e o r y  of e q u i l i b r iu m  o p tio n  p r i c in g  s e e m  
b r o a d  en o u g h  to  in d ic a te  t h a t  a  g r e a t  d e a l  of f u tu r e  w o r k  w il l  t a k e  
p la c e  in  t h a t  p h a s e .
If t h e r e  a r e  a d v a n ta g e s  o f  f in a n c in g  s t r a t e g y  to  b e  g a in e d  by 
i s s u in g  c o n v e r t ib l e  b o n d s ,  w ha t a r e  t h e s e  a d v a n ta g e s ?  T h e r e  a r e
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s e v e r a l  e m p i r i c a l  s tu d ie s  th a t  h a v e  a t t e m p t e d  to  a n s w e r  th a t  q u e s t io n .  
B r ig h a m ,  L a v e ly  a n d  P i l c h e r  a l l  found , t h r o u g h  q u e s t i o n n a i r e s ,  th a t  
c o n v e r t i b l e s  w e r e  m o s t  o f te n  i s s u e d  to  e m p lo y  th e  s t r a t e g y  of 
" d e la y e d  e q u ity .  " T h e  s e c o n d  m o s t  f r e q u e n t  a n s w e r  w a s  th e  s t r a t e g y  
of " s w e e te n in g  d e b t .  " T h e r e  a r e  a l s o  i n s t i t u t io n a l  f a c t o r s  th a t  m ig h t  
c a u s e  i s s u e s  of c o n v e r t ib l e  s e c u r i t i e s  to  be  f in a n c ia l ly  a d v a n ta g e o u s  
a t  c e r t a i n  p o in ts  in  t im e ,  but no  e m p i r i c a l  w o r k  h a s  b e e n  done  
c o n c e rn in g  th o s e  p o te n t i a l  a d v a n ta g e s .  It w a s  c o n c lu d e d  th a t  th e  
r e l a t i v e  v a lu e  of a n y  s t r a t e g y  c a n n o t  be  d e t e r m i n e d  w ith o u t  i s o l a t i n g  
th a t  t im e  p e r i o d  in  w h ic h  th e  s t r a t e g y  w il l  b e  e m p lo y e d .
T he  im p l i c a t i o n s ,  f o r  th i s  s tu d y ,  of th e  p o s s ib l e  a d v a n ta g e s  
o f  f in a n c in g  s t r a t e g y  a r e  th a t  th e y  a f f e c t  th e  v a lu e  o f  t h e  f i r m .  T h e  
v a lu e  of a  f i r m  i s  a  fu n c t io n  of i t s  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r ,  
a n d  th e  f in a n c in g  d e c i s io n  h a s  a n  im p a c t  on t h a t  t r a d e o f f .  T he  
v a r i a b l e s ,  i n t r o d u c e d  in  C h a p te r  IV, w i l l  g iv e  a n  in d ic a t io n  of th e  
r i s k - r e t u r n  c h a r a c t e r  of e a c h  g ro u p  in  th e  s a m p le .  A p o s s ib l e  
c o n t r ib u t io n  o f  th i s  s tu d y  th en ,  i s  to  id e n t i fy  p o te n t i a l  d i f f e r e n c e s  in 
th e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  b e tw e e n  f i r m s  th a t  i s s u e  c o n v e r t ­
ib le  s e c u r i t i e s  a n d  f i r m s  t h a t  r e l y  on  o th e r  m e a n s  o f  f in a n c in g .
T h e  t h e o r e t i c a l  m o d e l s  r e v ie w e d ,  in  t h i s  c h a p t e r ,  a r e  
p r i m a r i l y  c o n c e r n e d  w ith  th e  e x - a n t e  y ie ld  to  th e  i n v e s to r  g iv e n  a  
c e r t a i n  d e g r e e  of r i s k .  S o m e  of th e  r i s k  a s s o c i a t e d  w ith  a  f i r m  i s ,  
h o w e v e r ,  n o t  r e l e v a n t  to  th e  i n v e s to r ,  s in c e  t h i s  r i s k  c a n  be
d i v e r s i f i e d  aw ay  by th e  c h o ic e  of s e c u r i t i e s  in h i s  p o r t f o l io .  A n o th e r  
p o s s ib l e  c o n t r ib u t io n  o f  t h i s  s tu d y  i s  th e n ,  to  id e n t i fy  p o te n t ia l  
d i f f e r e n c e s ,  b e tw e e n  g r o u p s ,  in  th e  a m o u n t  of r i s k  th a t  c an  b e  
d i v e r s i f i e d  a w ay  by i n v e s t o r s .
C H A P T E R  III
A U N IQ U E C A P IT A L  M A R K E T  S IT U A T IO N  A N D  
T H E  G R O W T H  O F  C O N V E R T IB L E  BO N D S
T h e  p u r p o s e  of t h i s  c h a p t e r  i s  t o  id e n t i fy  a  u n iq u e ,  e p i s o d ic  
t i m e  p e r i o d  in  th e  h i s t o r y  of r e c e n t  c a p i t a l  m a r k e tB  on w h ic h  to  b a s e  
t h i s  s tu d y .  T h e  c h a p t e r  w i l l  be  d e v e lo p e d  a lo n g  th e  fo l lo w in g  g e n e r a l  
f o r m a t :  (1) A d i s c u s s i o n  o f th e  e v e n t s  l e a d in g  u p  to ,  a n d  f o r m in g  th e
b a c k g r o u n d  f o r  th e  c a p i t a l  m a r k e t  s i t u a t i o n  in  1967, (2) A d i s c u s s i o n  
of s e v e r a l  r e a s o n s  w hy  f i r m s  w e r e  u n w i l l in g  t o  p o s tp o n e  b o n d  i s s u e s  
in  th e  f a c e  of r e c o r d  h ig h  i n t e r e s t  r a t e s ,  a n d  (3) t h e  g r o w th  of t h e  
u s e  o f c o n v e r t i b l e  b o n d s .
B a c k g r o u n d  F o r  A U n iq u e  T im e  P e r i o d
T h e  y e a r  1966 a p p e a r e d  to  be  t h e  e n d  o f  a  b o o m  t h a t  h a d  
l a s t e d  s i n c e  1961. S a le s  of m a n u f a c t u r in g  c o r p o r a t i o n s  i n c r e a s e d  
a  m e r e  tw o  h u n d r e d t h s  o f one  p e r c e n t  o v e r  196 5. * T h e  y e a r  b e f o r e  
h a d  b e e n  c o n s i d e r e d  m o r e  n o r m a l  in  t h e s e  w a r  y e a r s  w h e n  s a l e s  h a d  
i n c r e a s e d  by  t e n  a n d  s e v e n  t e n t h s  p e r c e n t .  T h e  d e m a n d  f o r  lo ng
* B o a r d  o f G o v e r n o r s ,  T h e  F e d e r a l  R e s e r v e  S y s t e m ,  T h e  
F e d e r a l  R e s e r v e  B u l le t in  55 ( D e c e m b e r  1969): A - 4 8 .
31
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t e r m  funds i s  u s u a l ly  i n c r e a s e d  a t  th e  end  of a  b o o m  p e r io d .  O ne 
r e a s o n  f o r  t h i s  iB th a t  c o r p o r a t io n s  c o m m i t  t h e m s e lv e s  to  c a p i t a l  p r o j ­
e c t s  in  b o o m  p e r i o d s  th a t  d e p e n d , in  p a r t ,  on c a s h  f lo w s  r e s u l t i n g  f r o m  
th e  h ig h  le v e l  of s a l e s  a c t iv i ty .  W hen th e  c a s h  f low s f r o m  th e  b o o m  
p e r i o d  s t a r t  to  t a p e r  off, th e  p r o j e c t  c o m m i tm e n t s  s t i l l  r e q u i r e  fu n d s .  
T h is  p a r t i c u l a r  p e r i o d  w a s  c h a r a c t e r i z e d  by  th e  c o n s t r u c t io n  of new  
p l a n t s  an d  e q u ip m e n t  by h e a v y  g o ods  p r o d u c e r s  s u c h  a s  th e  a i r  t r a n s ­
p o r t ,  a i r c r a f t  c o n s t r u c t io n ,  a n d  h e a v y  e q u ip m e n t  i n d u s t r i e s .  T o ta l  
p la n t  a n d  e q u ip m e n t  e x p e n d i tu r e s  f o r  m a n u f a c tu r in g  f i r m s  s t a r t e d  to  
l e v e l  off a t  a  ro u n d  30 b i l l io n  d o l l a r s  p e r  y e a r  in  1966, bu t t h a t  w a s  
s t i l l  m o r e  th a n  d o u b le  th e  19 5 8 -59  r a t e .  C a p i ta l  e x p e n d i tu r e s  h a d
i n c r e a s e d  e v e r y  y e a r  s in c e  1961, a n d  c o r p o r a t e  p r o f i t s  h a d  i n c r e a s e d
3
e v e r y  y e a r  s in c e  I9 6 0 . In a d d i t io n ,  in v e n to r y  a c c u m u la t io n s  w e r e  
h ig h  a t  th e  t i m e  b u s i n e s s  s t a r t e d  to  s lo w  dow n. In s i t u a t i o n s  l ik e  t h i s ,  
one  of th e  f i r s t  a l t e r n a t i v e s  f o r  f i n a n c ia l  m a n a g e r s  h a s  b e e n  to  t u r n  
to  the  b a n k s  f o r  s h o r t  t e r m  lo a n s .  T h is  h a s  th e  a d v a n ta g e  of bu y ing  
t im e  fo r  th e  t i r m s .  T h e  f in a n c ia l  m a n a g e r s  c a n  d e c id e  d u r in g  t h i s  
t i m e  w h a t  f o r m  t h e i r  new  p e r m a n e n t  f in a n c in g  w i l l  t a k e .  O ne o p t io n  
r e s u l t i n g  f r o m  s u c h  a c t io n  w o u ld  be  to  l e t  th e  s h o r t  t e r m  b a n k  lo a n s
^ " F r o m  S to c k s  to  B o n d s ,  " T h e  M a g a z in e  of W all S t r e e t  121 
(N o v e m b e r  11, 1967): 34.
3
B o a rd  of G o v e r n o r s ,  T h e  F e d e r a l  R e s e r v e  S y s te m ,  H i s t o r i c a l  
C h a r t  B ook , 1967. (W a sh in g to n ,  D. C . : G o v e r n m e n t  P r i n t in g  O ff ic e ,
1967), pp . 4 9 -5 0 .
ho ld  th e m  o v e r  u n t i l  b u s i n e s s  h a d  ta k e n  a n  o b v iou s  d o w n tu rn  a n d
th e n  t r y  th e  bond  m a r k e t  a t  w ha t sh o u ld  be lo w e r  p o s t  b o o m  i n t e r e s t
r a t e s .  By th e  m id d le  o f  1966 t h e r e  w a s  a  g r e a t  d e m a n d  fo r  s h o r t
t e r m  bank  lo a n s .  In th e  l a t e  s u m m e r  i n t e r e s t  r a t e s  on h igh  q u a l i ty
c o r p o r a t e  s e c u r i t i e s  r e a c h e d  t h e i r  h ig h e s t  l e v e l  s in c e  1929. See
F ig u r e  3 -1 .  A l th o u g h  th e  lo a n s  a t  c o m m e r c i a l  b a n k s  w e r e  a t  a n  a l l
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t im e  h igh , t h e r e  w a s  g r e a t  d e m a n d  f o r  s t i l l  m o r e  lo a n s .  T h e
s c a r c i t y  o f  funds w a s ,  in  p a r t ,  due  to  a c t io n s  t a k e n  by th e  F e d e r a l
R e s e r v e  B o a r d  to  o f f s e t  th e  p r e s s u r e s  of d e m a n d - p u l l  in f la t io n .  T h e
r e s t r i c t i v e  m e a s u r e s  w e r e  a c tu a l ly  i n i t i a t e d  a ro u n d  th e  end of 1965
a n d  l a s t e d  u n t i l  th e  f a l l  of 1966. T h e  m o n e y  su p p ly  M^ d e c l in e d
f r o m  A p r i l  to  O c to b e r .  It  l e v e le d  off  in  e a r l y  1967 a n d  s t a r t e d  to  
5
i n c r e a s e .  B e fo re  th e  le v e l in g  p e r i o d ,  th e  c r e d i t  r e s t r a i n t  b ro u g h t  
su c h  s e v e r e  p r e s s u r e s  to  th e  f in a n c ia l  m a r k e t s  t h a t  i t  w a s  r e f e r r e d  
to  a s  th e  " C r e d i t  C ru n c h  o f  1966. T h e  F e d e r a l  O pen  M a r k e t
C o m m i t te e  a p p e a r e d  to  w a n t  a  r a t h e r  t ig h t  m o n e y  m a r k e t  in  1966 
bu t th e y  d id  no t w a n t  th e  c r e d i t  c r u n c h  th a t  r e s u l t e d  f r o m  t h e i r  p o l ic y
4
C a r o l  J .  L o o m is ,  " T h a t  E p ic  C o r p o r a t e  B ond B in ge , " 
F o r t u n e , 77 ( F e b r u a r y  1968): 122.
5
J e a n  C r o c k e t t ,  I rw in  F r i e n d ,  a n d  H e n ry  S h a v e l l ,  " T h e  
Im p a c t  of M o n e ta r y  S t r in g e n c y  on B u s in e s s  I n v e s tm e n t ,  " S u rv e y  of 
C u r r e n t  B u s in e s s  47 (A ugus t 1966): 10.
^ J o h n  A. C o c h r a n ,  M o ney  B ank ing  a n d  th e  E c o n o m y ,  (N ew  












F IG U R E  3-1
LONG AND SH ORT T E R M  IN T E R E S T  R A T E S  1930-1967
6
H ig h - g r a d e  C o r p o r a t e  A aa
3
P r i m e  c o m m e r c i a l  p a p e r  
4 - 6  m o n th s
0
196019501930 1940
S o u r c e :  B o a rd  of G o v e r n o r s ,  th e  F e d e r a l  R e s e r v e  
S y s te m ,  H i s t o r i c a l  C h a r t  B ook , 1974. (W a sh in g to n ,  D. C . : 
G o v e r n m e n t  P r in t in g  O ff ic e ,  1974), p . 23.
35
of r e s t r a i n t .  One o f  th e  c o m p l ic a t io n s  of th e  g r e a t  d e m a n d  f o r
b u s i n e s s  lo a n s  w a s  th a t  t h e  b a n k s  w e r e  l iq u id a t in g  g r e a t  n u m b e r s  of
g o v e rn m e n t  s e c u r i t i e s  to  m a k e  th e  h ig h e r  y ie ld  c o m m e r c i a l  a n d
i n d u s t r i a l  lo a n s .  S ee  F i g u r e s  3 -2  a n d  3 -3 .  F o r  e x a m p le ,  in  th e
f i r s t  e ig h t  m o n th s  of 1966, b ank  lo a n s  h a d  i n c r e a s e d  a t  a n  a n n u a l
r a t e  of tw e lv e  p e r c e n t .  B ut, bank  le n d in g  to  b u s i n e s s  h a d  i n c r e a s e d
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a t  an  a n n u a l  r a t e  o f tw e n ty  p e r c e n t .  T h e  l a s t  th in g  th e  F e d e r a l  
R e s e r v e  w a n te d  w a s  a  d i s o r d e r l y  m a r k e t  c o n d i t io n  f o r  g o v e r n m e n t  
s e c u r i t i e s ,  a n d  t h i s  now  s e e m e d  l ik e  a d i s t i n c t  p o s s ib i l i ty .  In a n  
e f f o r t  t o  d i s s u a d e  m e m b e r  b a n k s  f r o m  f u r t h e r  e x p a n s io n  of c o m ­
m e r c i a l  a n d  i n d u s t r i a l  l o a n s  a t  th e  e x p e n s e  of g o v e rn m e n t  s e c u r i t i e s ,  
th e  B o a r d  o f G o v e r n o r s  to o k  a n  u n u s u a l  a c t io n .  T h e y  a u th o r i z e d  a  
l e t t e r  to  a l l  m e m b e r  b a n k s  t h a t  m o d i f ie d  th e  c o n d i t io n s  u n d e r  w h ic h  
m e m b e r  b a n k s  c o u ld  u s e  th e  d i s c o u n t  w indow . T h e  e s s e n c e  of t h e  
l e t t e r  w a s  th a t  b an k  le n d in g  to  b u s i n e s s  w a s  e x p a n d in g  a t  to o  r a p i d  a 
r a t e .  It c o n d e m n e d  th i s  r a p i d  e x p a n s io n ,  a n d  p r o m i s e d  m o r e  
c o n s i d e r a t i o n  a t  th e  d i s c o u n t  w indow  to  b a n k s  th a t  s lo w e d  dow n on
g
s u c h  lo a n s .  T h is  a c t io n  n e a r l y  s to p p e d  th e  e x p a n s io n  of c o m m e r c i a l  
a n d  i n d u s t r i a l  l o a n s .  In  th e  s ix  m o n th  p e r i o d  f r o m  J u n e  30, 1966 to
7
B o a r d  of G o v e r n o r s ,  T he  F e d e r a l  R e s e r v e  S y s te m ,  T he  
F e d e r a l  R e s e r v e  B u l le t in  52 ( S e p te m b e r  1966); 1338.
g
T h e  e n t i r e  t e x t  of th e  l e t t e r  i s  r e p r i n t e d  in  T h e  F e d e r a l  












F IG U R E  3 -2
T R E A SU R Y  S E C U R IT IE S  H E L D  BY 




S o u rc e :  B o a rd  of G o v e r n o r s ,  the  F e d e r a l  R e s e r v e  
S y s te m ,  H i s t o r i c a l  C h a r t  Book, 1974. (W a sh in g to n ,  D, C . : 
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COM M ERCIAL. AN D IN D U ST R IA L  LOANS BY 




I9 6 01950 1955 1965194 5
S o u r c e :  B o a r d  of G o v e r n o r s ,  T h e  F e d e r a l  
R e s e r v e  S y s te m ,  H i s t o r i c a l  C h a r t  B ook , 1974. 
(W a sh in g to n ,  D. C. : G o v e r n m e n t  P r i n t i n g  O ff ice ,  
1974), p .  14.
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D e c e m b e r  31, 1966, c o m m e r c i a l  a n d  i n d u s t r i a l  l o a n s  i n c r e a s e d  by a  
m e r e  fo u r  p e r c e n t .  T h e  l e t t e r  w a s  r e s c i n d e d  in  D e c e m b e r ,  but by 
th e  end  of th e  y e a r  m a n y  f i r m s  w e r e  d e s p e r a t e  f o r  fu n d s .
In th e  c r e d i t  c ru n c h  o f 1966 so m e  f i r m s  t u r n e d  im m e d ia te l y  
to  th e  bond  m a r k e t  i n s t e a d  of t r y in g  to  c o m p e te  f o r  s h o r t  t e r m  b an k  
lo a n s .  T h e r e  th e y  found  i n t e r e s t  r a t e s  a t  h i s t o r i c a l  h ig h s .  T he  
h ig h e s t  g r a d e  c o r p o r a t e  b o n d s  w e r e  s e l l in g  w ith  a  5. 13 p e r c e n t  
coupon . ThiB w a s  th e  h ig h e s t  r a t e  on c o m p a r a b l e  s e c u r i t i e s  s in c e
9
1929. S ta n d a r d  O il  o f  In d ia n a  c a m e  to  th e  bond  m a r k e t  a t  th e  h e ig h t
of th e  1966 c r e d i t  c r u n c h  a n d  p a id  s ix  p e r c e n t  on t r i p l e  A b o n d s .
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T h is  w a s  c o n s i d e r e d  a b n o r m a l ly  h ig h  a t  t h a t  t i m e .  One of th e  
r e a s o n s  th a t  m o r e  f i r m s  d id  not go  s t r a i g h t  to  th e  bond m a r k e t  in  
1966 w a s  th a t  th e y  f e l t  t h a t  i n t e r e s t  r a t e s  w e r e  to o  h ig h  a n d  w ou ld  
s u r e l y  c o m e  down in  th e  n e a r  f u tu r e .  E v e n  w ith  th e  e x t r a o r d i n a r i l y  
h ig h  i n t e r e s t  r a t e s  th e  to ta l  bond o f f e r in g s  w a s  a  r e c o r d
1 5 .6  b i l l io n .
T h e  end  of th e  s ix  y e a r  b o o m  a n d  th e  c r e d i t  c r u n c h  of 1966 
s e e m e d  to  lay  th e  g ro u n d w o rk  fo r  th e  c a p i t a l  m a r k e t  s i tu a t io n  in  1967. 
It w a s  th e  y e a r  1967 th a t  b ro k e  th e  r e c o r d s  of th e  p r e v io u s  y e a r  b o th
9
P a u l  M . H o r v i tz ,  M o n e ta r y  P o l i c y  a n d  th e  F in a n c ia l  S y s te m ,  
{E nglew ood  C l i f f s :  P r e n t i c e - H a l l ,  1974), p .  149.
^ L o o m i s ,  p. 122.
U I b i d . , p . 121.
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in  v o lu m e  of bonds o f f e r e d  a n d  i n t e r e s t  r a t e s  a p p l ic a b le  to  th o s e  
o f f e r in g s .  In fa c t ,  th e  y e a r  1967 w a s  so  u n iq u e  th a t  th e  c o l l e c t iv e  
a t t i tu d e s  o f both  b o r r o w e r s  a n d  l e n d e r s  s e e m e d  to  c h a n g e .  C a r o l  
L o o m is  w ro te :
W hen th e  t i m e  c o m e s  to  w r i t e  a  h i s t o r y  of th e  c o r p o r a t e  bond 
m a r k e t ,  1967 m a y  be r e m e m b e r e d  a s  t h e  y e a r  w h e n  50 m i l l io n  
got to  s e e m  l ik e  s m a l l  p o ta to e s  . . .  i t  b e c a m e  o b v io u s  th a t  a n  
i m p o r t a n t  c h a n g e  had  t a k e n  p la c e  in  a t t i t u d e s  to w a r d  b o r r o w in g .  
D ebt h a d  ta k e n  on s o m e  new  c l a s s .  In t h a t  g r e a t  p a r a d e  to  th e  
bond  m a r k e t  t h e r e  w e r e  c o r p o r a t i o n s  th a t  h a d  o n c e  r e j e c t e d  d e b t  
a n d  w e r e  now  r e a d y  to  t a k e  i t  on; c o r p o r a t i o n s  th a t  h a d  a lw a y s  
had  deb t a n d  w e r e  r e a d y  to  b u i ld  i t  up; e v e n  c o r p o r a t i o n s  r e a d y  
to  b u ild  i t  u p  j u s t  so  th e  n ew  m o n e y  c o u ld  be p a s s e d  on in  
d iv id e n d s .  ^
In e a r l y  1967 i t  a p p e a r e d  th a t  f i r m s  th a t  h a d  ta k e n  s h o r t  t e r m  bank  
lo a n s  d u r in g  th e  c r e d i t  c r u n c h  o f  1966 to  h o ld  th e m  o v e r  u n t i l  lo w e r  
long  t e r m  r a t e s  w e r e  a v a i la b le  h a d  fo l lo w e d  a  w inn ing  s t r a t e g y .  T h e  
lo w e r  long t e r m  r a t e s  t h a t  t h e y  w e r e  w a i t in g  f o r  d id  m a t e r i a l i z e  in  
th e  e a r l y  w e e k s  of 1967. T h e  d e c l in e  w a s  in  p a r t  d ue  to  a n  e a s i e r  
m o n e t a r y  p o l ic y  r e s u l t i n g  in i n c r e a s e d  a v a i l a b i l i t y  of fu n d s  a t  b a n k s  
a n d  o t h e r  f in a n c ia l  i n s t i t u t io n s .  T h is  p o l ic y  s e e m e d  to  r e l i e v e  p r e s ­
s u r e  in  th e  l o n g - t e r m  m a r k e t s .  M o r e o v e r ,  t h e r e  w a s  g e n e r a l
a n t i c ip a t io n  of a f u r t h e r  e a s in g  of m o n e t a r y  p o l ic y  a n d  t h i s  a l s o
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s e e m e d  to  c o n t r ib u te  to  th e  d e c l in e  in  l o n g - t e r m  r a t e s .  L ong  t e r m
^ " R e c e n t  C r e d i t  a n d  M o n e ta r y  D e v e l o p m e n t s , 11 T he  F e d e r a l  
R e s e r v e  B u l le t in  54 ( F e b r u a r y  1968): 112.
r a t e s  r e a c h e d  t h e i r  1967 lo w s  in  la te  F e b r u a r y ,  but by t h i s  t im e  t h e r e  
w a s  a  g r e a t  p e n t - u p  d e m a n d  f o r  l o n g - t e r m  fu n d s .  T he  r e l a t i v e ly  low  
r a t e s  w e r e  to  be of s h o r t  d u r a t io n .  B u s i n e s s e s  a n d  s t a t e  a n d  lo c a l  
g o v e r n m e n ts  i s s u e d  r e c o r d  a m o u n ts  of s e c u r i t i e s  in t h e  f i r s t  h a l f  of 
1967 a n d  by J u ly  l o n g - t e r m  r a t e s  w e r e  b a c k  to  t h e i r  1966 h ig h s .
T h e  c o r p o r a t io n s  th a t  d id  no t  go to  th e  bond m a r k e t  in  th e  f i r s t  h a l f  
o f  th e  y e a r  found t h e m s e lv e s  f a c in g  th e  h ig h e s t  r a t e s  s i n c e  1920.
See  F i g u r e  3 -1 .  E v e n  w ith  t h e s e  h ig h  r a t e s  t h e r e  w e r e  22 b i l l io n  
d o l l a r s  in  c o r p o r a t e  s e c u r i t i e s  o f f e r e d  in  1967. T h e  p r e v io u s  r e c o r d  
w a s  th e  a f o r e m e n t io n e d  1 5 .6  b i l l io n  in  1966.
R e a s o n s  f o r  th e  P r o l i f e r a t i o n  of O f fe r in g s
T h e r e  w e r e  s e v e r a l  m a j o r  r e a s o n s  w hy, e v e n  in  th e  f a c e  of
r e c o r d  h ig h  i n t e r e s t  r a t e s ,  f i r m s  w e r e  no t in c l in e d  to  p o s tp o n e  t h e i r
v e n tu r e s  to  th e  b ond  m a r k e t .  T h e  f i r s t  w a s  t h a t  m a n y  c o r p o r a t i o n s
w e r e  b e g in n in g  to  f e e l  a  l i t t l e  u n c o m f o r ta b le  a b o u t  t h e i r  l iq u id i ty
p o s i t io n s .  One s o u r c e  of f in a n c in g  t h e i r  e x p a n s io n s  d u r in g  th e  b o o m
w a s  by r e d u c in g  t h e i r  c a s h  a n d  n e a r - c a s h  h o ld in g s .  T h e  d e c l in e  in
c o r p o r a t e  l iq u id i ty  i s  e v id e n c e d  by th e  d e c l in e  in  c a s h  a n d  g o v e rn m e n t
s e c u r i t i e s  f r o m  38 p e r c e n t  o f  c u r r e n t  l i a b i l i t i e s  in  1961 to  24 p e r c e n t  
14in  1967. A s e c o n d  f a c t o r  t h a t  c o n t r ib u te d  to  th e  c o n c e r n  r e g a r d i n g  
c o r p o r a t e  l iq u id i ty  p o s i t io n s  w as  a  d e c l in e  in  i n t e r n a l l y  g e n e r a t e d
14
" F r o m  S to c k s  to  B o n d s ,  " p .  35.
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fu n d s . P r o f i t s  on s a l e s  r o s e  15 p e r c e n t  p e r  y e a r  f r o m  1962 th r o u g h
th e  f i r s t  tw o  q u a r t e r s  of 1966. S ta r t in g  in  th e  t h i r d  q u a r t e r  of 1966
a n d  co n tin u in g  th ro u g h  1967 s a l e s  w e a k e n e d ,  a n d  th e  flow  of i n t e r n a l
funds d e c l in e d  by  7 p e r c e n t  f r o m  th e  t h i r d  q u a r t e r  o f  1966 to  th e
1 5s e c o n d  q u a r t e r  of 1967. T h u s ,  c o r p o r a t io n s  w e r e  fa c e d  w ith  a n  
i n c r e a s i n g  d e c l in e  in  i n t e r n a l l y  g e n e r a t e d  fu n d s  a n d  d e c r e a s i n g  
s o u r c e s  in  th e  m o n e y  a n d  c a p i ta l  m a r k e t s .  M any  f i r m s  m e t  th i s  
s i tu a t io n  by d iv e r t in g  to  o th e r  u s e s  fu nds  th a t  w ou ld  h a v e  b e e n  u se d  
to  b u ild  up  the  u s u a l  s e a s o n a l  in v e n to r y  of l iq u id  a s s e t s .  ^
A se c o n d  r e a s o n  why c o r p o r a t i o n s  w e r e  r e l u c t a n t  to  p o s tp o n e  
bond i s s u e s  w as  th e  r e s u l t  of t h e i r  e x p e r i e n c e s  in  1966 w ith  s h o r t ­
t e r m  bank  lo a n s .  T h e r e  a p p e a r e d  to  be a  g e n e r a l  f e e l in g  a m o n g  
f in a n c ia l  m a n a g e r s  th a t  t h e r e  w a s  a  n e e d  f o r  a  r e d u c e d  d e p e n d e n c e  
on s h o r t - t e r m  b an k  f in a n c in g .  In c lo s e  to  tw o  t h i r d s  of th e  b ig  bond
i s s u e s  in  1967, a t  l e a s t  p a r t  of th e  p r o c e e d s  w a s  u s e d  to  r e t i r e
17s h o r t - t e r m  bank  lo a n s .
A s ig n i f ic a n t  r e a s o n  fo r  go ing  to  th e  bond m a r k e t  a t  a  t im e  
w hen  i n t e r e s t  r a t e s  w e r e  a t  h i s t o r i c a l  h ig h s  w a s  t h a t ,  by ta k in g  th i s  
a c t io n ,  th e  f in a n c ia l  m a n a g e r s  w e r e  a r g u in g ,  i m p l i c i t ly ,  t h a t  th e y
1 5" R e c e n t  S h if ts  in  C o r p o r a t e  F in a n c in g ,  " T h e  F e d e r a l  
R e s e r v e  B u l le t in  53 (A u g u s t  1967): 1273.
16Ibid . , p. 127 5.
17 L o o m is ,  p .  123.
e x p e c te d  i n t e r e s t  r a t e s  to  go ev en  h ig h e r  in  th e  f u tu r e .  T h e y ,  
t h e r e f o r e ,  r e a s o n e d  th a t  by lo c k in g  up  s o m e  l o n g - t e r m  fu n d s ,  
t h e i r  c o s t  of fun ds  w ould  be l e s s  e x p e n s iv e  th a n  i f  t h e y  w a i te d .  
M o r e o v e r ,  by lo ck in g  up  l o n g - t e r m  fu nds  th e y  w o u ld  a c c o m p l i s h  t h e i r  
g o a l  of b e c o m in g  l e s s  d e p e n d e n t  on b an k  lo a n s .  If th e  f in a n c ia l  
m a n a g e r s  had  b e e n  w ro n g  a b o u t  th e  f u tu r e  d i r e c t i o n  of l o n g - t e r m  
i n t e r e s t  r a t e s ,  t h e n  th e  b ig  i s s u e s  in  1967 w o u ld  h a v e  b e e n  e x p e n s iv e  
in d e e d ,  e s p e c i a l l y  s in c e  l i fe  i n s u r a n c e  c o m p a n ie s  a n d  o th e r  
i n s t i t u t io n s  h a d  b e c o m e  i n c r e a s i n g l y  i n s i s t e n t  on h a v in g  n o n -  
r e f u n d a b i l i ty  c l a u s e s  in  th e  bond  in d e n tu r e .  T h e y  w e r e  no t w ro n g ;  
l o n g - t e r m  i n t e r e s t  r a t e s  c o n tin u e d  to  c l im b .  A t th e  t i m e  of th i s  
w r i t in g ,  l o n g - t e r m  r a t e s  h a v e  not r e t u r n e d  to  th e  1967 l e v e l s .
In a d d i t io n  to  th e  fe e l in g  th a t  th e  f u t u r e  p a th  of l o n g - t e r m  r a t e s  w a s  
u p w a rd ,  t h e r e  w a s  s o m e  c o n c e r n  a b o u t  a  c o m in g  " w o r ld  c a p i ta l  
s h o r t a g e , " in  w h ic h  the  d e m a n d  f o r  fu n d s  w o u ld  f a r  e x c e e d  th e  
su p p ly .  M any  b u s i n e s s m e n  a n d  b r o k e r s  b e l ie v e d  th a t  t h i s  w ould  
r e s u l t  in  a n  e x te n d e d  p e r io d  of h ig h  i n t e r e s t  r a t e s .  S o m e  e v e n  
s u g g e s te d  th a t  th e  r a t e s  w ou ld  go  so  h igh  a s  to  b e c o m e  p o l i t i c a l ly  
i n to l e r a b l e  a n d  t h i s  w ould  r a i s e  th e  p o s s ib i l i t y  of g o v e rn m e n t  
c o n t r o l s  on  b o r r o w in g .  ^
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It i s  n o te w o r th y  th a t  s t a t e  a n d  lo c a l  g o v e r n m e n ts  w e r e  n o t  v e r y  
s u c c e s s f u l  in b idd ing  fo r  funds  in  th e  m a r k e t .  S o m e  p o s tp o n e d  
p r o j e c t s  in  th e  hope  th a t  t h e r e  w ou ld  be l e s s  c o m p e t i t io n  f o r  fu n d s  in  
th e  f u tu r e .  M o r e o v e r ,  m o s t  c o m m u n i t i e s  w e r e  fo rb id d e n  by law  to  
p ay  m o r e  th a n  s o m e  c e i l in g  r a t e  f o r  fu n d s .  L a t e r ,  in  o r d e r  to  c o m ­
p e te  m a n y  m u n ic ip a l i t i e s  s im p ly  r a i s e d  t h e i r  c e i l i n g s  o r  c h a n g e d  t h e i r  
la w s .
It sh o u ld  a l s o  be n o te d  th a t  t h e r e  s e e m e d  to  b e  s o m e  c h a n g e  
in the  buy ing  s id e  of the  m a r k e t .  T h e  i n s t i t u t io n s ,  su c h  a s  i n s u r a n c e  
c o m p a n ie s ,  p e n s io n  fu n d s ,  a n d  rrvj*ual fu n d 3 s t i l l  d o m in a te d  th e  bond 
m a r k e t .  B ut, th e  l i f e  i n s u r a n c e  c o m p a n ie s  had  l e s s  m o n e y  a v a i l a b l e  
in 1967 b e c a u s e  o f  h e a v y  f o r w a r d  c o m m i tm e n t s  to  f i r m s  d u r in g  th e
1966 c r e d i t  c r u n c h .  T h e  c o r p o r a t e  p e n s io n  fu n d s  w e r e  no t s a t i s f i e d
w ith  " p e r f o r m a n c e ” in th e  bond  m a r k e t  and  by th e  s e c o n d  q u a r t e r  of
191967 th e y  had  p r a c t i c a l l y  d r o p p e d  ou t. S o m e  o f  t h i s  buying  p o w e r  
w as  r e p l a c e d  by c o n s u m e r s .  T h is  p a r t i c u l a r  g r o u p  a c c e l e r a t e d  
t h e i r  p u r c h a s e s  o f  c o r p o r a t e  bonds to  r e c o r d  l e v e l s  in  th e  s e c o n d  
h a lf  o f  1967. ^  T h e  r e a s o n  f o r  th i s  i n c r e a s e d  p a r t i c i p a t i o n  by 
c o n s u m e r s  s e e m s  o b v io u s .  If  b a n k s  w e r e  p a y in g  f iv e  p e r c e n t  a n d  
h ig h  g r a d e  c o r p o r a t e  b o n d s  w e r e  e x c e e d in g  s ix  p e r c e n t ,  th e  e x p e c te d
19I b i d . ,  p . 121.
2 0 " R e c e n t  C a p i ta l  M a r k e t  D e v e l o p m e n t s , "  T h e  F e d e r a l  
R e s e r v e  B u l le t in  54 (M ay 1968): 403.
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d i s i n t e r m e d i a t i o n  w ou ld , a n d  d id , ta k e  p l a c e .  T h is  p r o c e s s  r e s u l t e d  
in o u tf low s of funds  f r o m  s a v in g s  b anks  an d  s a v in g s  a n d  loan  
a s s o c i a t i o n s .  T h e  s lu m p  in h o u s in g  s t a r t s  in  bo th  1966 a n d  1967 w a s  
a t t r i b u t e d  to  th e  r e d u c e d  supp ly  of fu n d s  f o r  m o r tg a g e s  a s  a  r e s u l t  of 
t h i s  d i s i n te r m e d i a t i o n .
A n o th e r  s ig n i f i c a n t  r e a s o n  fo r  so  m a n y  b o n d s  c o m in g  to  th e  
m a r k e t  in 1967 w a s  th e  id ea  t h a t  f i r m s  h a d  f o r  m a n y  y e a r s  g ro w n  m o r e  
r e c e p t i v e  to  th e  id e a  of d e b t .  One in d ic a t io n  of th i s  i s  a  s t a t i s t i c  
r e p o r t e d  a n n u a l ly  by th e  F e d e r a l  T r a d e  C o m m is s io n .  It i s  th e  r a t i o  
o f s t o c k h o ld e r s  e q u ity  to  t o ta l  a s s e t s .  T h e  r a t i o  h a d  f a l l e n  f o r  n in e
s t r a i g h t  y e a r s ,  f r o m  66 . 5 p e r c e n t  a t  th e  en d  of 19 58 to  58. 7 p e r c e n t  a t
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th e  end  of 1967. F i r m s  s e e m e d  to  b e  s a y in g ,  i m p l i c i t ly ,  t h a t  
i n t e r e s t  r a t e s  a r e  g o in g  to  k e e p  going h ig h e r  a n d  i t  i s  to  o u r  a d v a n ta g e  
to  go to  th e  m a r k e t  now. T h e  m e m o r y  of th e  c r e d i t  c r u n c h  of 1966 w a s  
th e  m o t iv a t in g  f o r c e  b e h in d  m a n y  o f  th e  n e w  i s s u e s  in  1967. A ty p ic a l  
w in n e r  w a s  Union C a r b id e .  T h e y  c a m e  to  th e  m a r k e t  in  F e b r u a r y ,  
a n d  b o r r o w e d  250 m i l l io n  d o l l a r s  a t  5. 3 p e r c e n t .  T e x t r o n  d id  no t 
e n t e r  th e  m a r k e t  u n t i l  Ju n e ;  th e y  c u t  t h e i r  o f f e r in g  f r o m  100 m i l l io n  
to  50 m i l l io n  d o l l a r s  to  k e e p  f r o m  h av in g  to  p ay  s ix  p e r c e n t .
T h ey  i s s u e d  t h e i r  50 m i l l io n  a t  5 .9 5  p e r c e n t .  L a t e r ,  J o s e p h  B.
21 " F r o m  S to c k s  to  B o n d s ,  "  p .  36.
22 L o o m is ,  p .  125.
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C o l l i n s o n ,  v ice  p r e s i d e n t  fo r  f i n a n c e  s t a t e d  t h a t  " m a n a g e m e n t  h a s
23long s i n c e  o u tg ro w n  i t s  p r e j u d i c e s  a g a i n s t  s i x  p e r c e n t ,  " T h e r e  not
on ly  s e e m e d  t o  be p r e j u d i c e s  a g a i n s t  h igh  i n t e r e s t  r a t e s  in i s s u i n g
c o r p o r a t i o n s ,  but  a l s o  in  the  i n s t i t u t i o n s  t h a t  w e r e  in  th e  m a r k e t  f o r
b o n d s .  In a  1966 s tu d y  H a y e s  found  th a t  a b o v e  s o m e  v a g u e ly  d e f in e d
l e v e l  of i n t e r e s t  c h a r g e s  t h a t  th e  n o r m a l  r u l e s  g o v e r n in g  th e  su p p ly
a n d  d e m a n d  f o r  c a p i t a l  do  n o t  a p p ly .  He r e a s o n e d  t h a t  a t  a  s i x  a n d
o n e - h a l f  p e r c e n t  i n t e r e s t  r a t e  w ou ld  co n n o te  a n  a c c e p t a b l e  r i s k  f o r
a n  i n s t i t u t i o n a l  l e n d e r .  H o w e v e r ,  a  s e v e n  a n d  o n e - h a l f  p e r c e n t
i n t e r e s t  r a t e  w o u ld  i n f e r  a n  u n a c c e p t a b l e  a m o u n t  of r i s k .  He q u o te d
one  i n s t i t u t i o n a l  i n v e s t m e n t  o f f i c e r  a s  s t a t i n g :  " I  w o u ld n ' t  d a r e
p r e s e n t  a  s e v e n  a n d  o n e - h a l f  p e r c e n t  lo an  to  m y  i n v e s t m e n t  c o m m i t t e e ,
24e v en  i f  1 w e r e  c o n v in c e d  t h a t  i t  r e p r e s e n t e d  a n  a c c e p t a b l e  r i s k .  "
H a y e s  f u r t h e r  s t a t e d  t h a t  t h i s  a t t i t u d e  w a s  t y p i c a l  of t h e  o t h e r  l e n d e r s  
w i th  w h ic h  he t a l k e d .
T he  G r o w th  of t h e  U se  of C o n v e r t i b l e  B o nd s  
T h e  g r e a t  d e m a n d  fo r  funds  fo l low ing  t h e  end  of th e  1961-1966  
b o o m  t h u s  c r e a t e d  a p a r a d o x .  F i r m s  w e r e  w i l l ing  t o  p a y  m o r e  f o r
^ I b i d . , p. 124.
24
S a m u e l  L.  H a y e s  III, " N e w  I n t e r e s t  in  In c e n t iv e  F i n a n c i n g ,  " 
R e a d i n g s  in  E s s e n t i a l s of M a n a g e r i a l  F i n a n c e ,  ed .  E u g e n e  F .
B r i g h a m  a n d  R. B r u c e  R i c k s  (New Y o rk :  H o l t ,  R i n e h a r t  a n d  W in s to n ,
1968), p.  403.
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funds  t h a n  the  " a c c e p t e d "  c e i l in g ,  a nd  l e n d e r s  w e r e  u n a b le  to  t a k e
25
a d v a n t a g e  of  i t .  It w a s  a t  t h i s  t i m e ,  a n d  p a r t i a l l y  f o r  t h i s  r e a s o n ,  
t h a t  c o n v e r t i b l e  bonds  b e c a m e  a m o r e  s i g n i f i c a n t  i n s t r u m e n t  in  the  
m a r k e t .
It  w a s  s t a t e d  e a r l i e r  t h a t  t o t a l  bond  i s s u e s  i n c r e a s e d  f r o m
1 5 .6  b i l l i o n  in 1966 to  22 b i l l io n  in 1967, bo th  r e c o r d s .  A m o r e
s ig n i f i c a n t ,  a n d  s u r p r i s i n g ,  s t a t i s t i c  i s  t h a t  w h i le  r e g u l a r  bonds
i n c r e a s e d  by 60 p e r c e n t  o v e r  1966, c o n v e r t i b l e  b o n d s  i n c r e a s e d  by 
26129 p e r c e n t .  S om e  of th e  r e a s o n s  f o r  t h e  n e w - f o u n d  s t r e n g t h  of 
c o n v e r t i b l e s  w e r e  th e  s a m e  a s  t h o s e  c i t e d  a s  r e a s o n s  fo r  th e  
e x i s t e n c e  of  th e  s e c u r i t i e s  in  C h a p t e r  II. T h e r e  w e r e  s o m e  f i r m s  
th a t  w a n te d  t o  b o r r o w  fu n d s ,  but  t h e y  d id  n o t  w an t  to  p ay  t h e  p r e ­
v a i l in g  h ig h  i n t e r e s t  r a t e s .  F o r  e x a m p l e ,  R. C . A .  i s s u e d  160 m i l l i o n  
in  4. 5 p e r c e n t  c o n v e r t i b l e s  in  J u ly .  T h e  i n t e r e s t  r a t e  d i f f e r e n t i a l
b e tw e e n  c o n v e r t i b l e s  a n d  s t r a i g h t  bo n ds  w a s  a b o u t  1. 25 p e r c e n t  fo r  
27t h e  f i r m .  Goth l a r g e  a n d  s m a l l  c o m p a n i e s  s e e m e d  to  be s e e k i n g  
a w ay  t o  e s c a p e  t h e  h igh  i n t e r e s t  r a t e s .  A r l e n e  H e r s h m a n  w r o t e
t h a t  m a n y  u n s e a s o n e d  c o m p a n i e s  c o u ld  h a r d l y  r a i s e  funds  in  a n y
28o t h e r  w ay .  H o w e v e r ,  a s  in  t h e  c a s e  of  R . C .  A. , a n o t h e r  " b lu e
25Ibid.
2^ L o o m i e ,  p.  122.
2 ? Ibid .  , p . 124.
28A r l e n e  H e r s h m a n ,  " N e w  S ty le  in  C o n v e r t i b l e s ,  " D u n ' s  
R e v ie w ,  91 ( M a r c h  1968): 104.
c h ip "  c o m p a n y ,  R a l s t o n  P u r i n a ,  f l o a t e d  a  f o r t y  m i l l i o n  d o l l a r  i s s u e
in l a t e  1967. R a l s t o n  c l e a r l y  had  o t h e r  a l t e r n a t i v e s ,  but  t h e i r
c o n v e r t i b l e  i s s u e  c a r r i e d  a  4 7 / 8  p e r c e n t  coup o n  a n d  a s t r a i g h t  bond
29
i s s u e  w ou ld  have  p r o b a b l y  b e e n  a r o u n d  6 5 /8  p e r c e n t .  R a lp h  
D eN un z io ,  e x e c u t iv e  v i c e  p r e s i d e n t  of K i d d e r ,  P e a b o d y  a n d  c o m p a n y  
s t a t e d ,  " .  . . R a l s to n  e x p e c t s  th e  p u r c h a s e r s  to  t u r n  t h e i r  bo nd s  to
s h a r e s  w i th in  two o r  t h r e e  y e a r s  a t  t h e  m o s t  . . . .  one  of R a l s t o n ' s
30
a i m s  w a s  to  b r o a d e n  t h e i r  e q u i ty  b a s e .  "
R e g a r d l e s s  of th e  r e a s o n s  f o r  so  m a n y  c o n v e r t i b l e  i s s u e s  
c o m in g  t o  th e  m a r k e t ,  t h e r e  w ou ld  h a v e  b e e n  a  g r e a t  d e a l  of d i f f i c u l ty  
in  s e l l i n g  t h o s e  i s s u e s  h a d  no t  s o m e  c h a n g e  t a k e n  p l a c e  on th e  bu y ing  
s id e .  P r i o r  to  1967 s p e c u l a t o r s  c o u ld  buy c o n v e r t i b l e s  on a  10 p e r ­
c e n t  m a r g i n .  In m i d - 1967 th e  F e d e r a l  R e s e r v e  B o a r d  fe l t  t h a t  w i th  
t h e  g r e a t  p r o l i f e r a t i o n  of c o n v e r t i b l e s ,  s p e c u l a t i o n  m ig h t  g e t  ou t  of 
h an d .  T h e y  t h e r e f o r e ,  p r o p o s e d  t h a t  b u y e r s  pu t  up  70 p e r c e n t  in  
c a s h  r a t h e r  th a n  th e  t e n  p e r c e n t  a s  b e f o r e .  L a t e r  in  t h e  y e a r  t h e y  
s o f t e n e d  t h i s  p r o p o s a l  to  th e  c u r r e n t  r a t e  of 50 p e r c e n t .  But th e  
m e r e  p r o p o s a l  s e e m e d  to  sh u t  off  a  g r e a t  d e a l  of c r e d i t  to  s p e c u l a t o r s .  
As  th e  s p e c u l a t o r s  d r o p p e d  out of th e  c o n v e r t i b l e  m a r k e t ,  i n s t i t u t i o n s  
m o v e d  in  to  t a k e  t h e i r  p l a c e .  F o r  e x a m p le ,  in  t h e  l a s t  q u a r t e r  of
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1967, Jo h n  H a n c o c k  L ife  put  one  m i l l i o n  o r  m o r e  in to  s e v e r a l
c o n v e r t i b l e  o f f e r i n g s .  At th e  en d  of th e  y e a r  th e  c o m p a n y  to ok  t h r e e
m i l l i o n  of  the  G e n e r a l  T e l e p h o n e  a n d  E l e c t r o n i c  i s s u e .  T he  E a to n
a n d  H o w a r d  m u t u a l  fund p i c k e d  up  i s s u e s  of s i x  d i f f e r e n t  c o m p a n i e s
in  th e  f o u r t h  q u a r t e r .  An E a to n  a n d  H o w a r d  a n a l y s t  s t a t e d ,  "We
e x p e c t  t o  p l a c e  a  g r e a t e r  e m p h a s i s  on c o n v e r t i b l e s ,  i f  i n t e r e s t  r a t e s
c o n t in u e  h igh  a n d  q u a l i t y  c o n v e r t s  k e e p  c o m in g  to  t h e  m a r k e t ,
T h e  c o n v e r t i b l e  m a r k e t  d id  t a k e  on s o m e  n ew  c l a s s  in  1967.
On the  i s s u i n g  s id e  bo th  l a r g e  a n d  s m a l l  c o m p a n i e s  c a m e  to  t h e
m a r k e t  w i th  a  r e c o r d  v o l u m e  of c o n v e r t i b l e s .  On th e  buying  s id e
c a l m e r  a n d  m o r e  s o b e r  i n s t i t u t i o n a l  i n v e s t o r s  to o k  th e  p l a c e  of th e
s p e c u l a t o r s .  T h i s  in t u r n  had  a n  e f f e c t  on i n t e r e s t  r a t e s .  F o r
e x a m p l e ,  T e n n e c o  i s s u e d  50 m i l l i o n  in  s t r a i g h t  d e b t  a t  6. 5 p e r c e n t
in  M ay.  In N o v e m b e r  t h e y  i s s u e d  100 m i l l i o n  in  c o n v e r t i b l e s  a t
6.  25 p e r c e n t .  R. E.  M c G e e ,  s e n i o r  v i c e  p r e s i d e n t  f o r  f in an c e
s u g g e s t e d  t h a t  h a d  th e  F e d e r a l  R e s e r v e  no t  s t i f f e n e d  i t s  m a r g i n  r u l e s
32on c o n v e r t i b l e s ,  T e n n e c o  m ig h t  h a v e  g o t te n  a  r a t e  of 5. 25 p e r c e n t .
T a b l e  3 -1  s u m m a r i z e s  b on d  a n d  s t o c k  f in a n c in g  by c o r p o r a ­
t i o n s  f r o m  1963 to  1970. C o n v e r t i b l e  d e b t  i s s u e d  f o r  c a s h  g r e w  
f r o m  12 p e r c e n t  of a l l  d e b t  i s s u e d  in  1966 t o  21 p e r c e n t  of a l l  d e b t  
i s s u e d  in  1967. It  a l s o  a p p e a r s  t h a t  d e b t ,  in  g e n e r a l ,  b e c a m e  m o r e
 ̂^ b i d .  , p .  43.
^ L o o m i s ,  p. 12 5,
T A B L E  3-1
BOND AND STOCK FINANCING BY T Y P E  1964-1970
G r o s s  P r o c e e d s  of Bond a nd  Stock F in a n c in g in P e r c e n t a g e s
1964 1965 1966 1967 1968 1969 1970
S t r a ig h t  debt,  publ ic  o f fe r in g s 30 43 40 50 42 48 78
S t r a ig h t  deb t ,  p r i v a t e l y  o f fe re d 64 46 44 28 29 22 12
C o n v e r t ib l e  deb t  fo r  c a s h 4 9 12 21 17 20 9
C o n v e r t ib l e  deb t  in  m e r g e r s 2 2 4 1 12 10 1
T o ta l  bond 100 100 100 100 100 100 100
= = = • =
T o ta l  bond 79 86 87 88 82 72 78
T o ta l  s to c k s 21 14 13 12 18 28 22
T o ta l  bond a nd  s to c k s 100 100 100 100 100 100 100
— —1̂ a s =
SOURCE: S idney H o m e r ,  H e n ry  K aufm an ,  a n d  J a m e s  M cKeon,  Supply an d  D e m an d  fo r  C r e d i t  
in  1970 (Sa lom on  B r o t h e r s  a n d  H u tz le r ,  M a r c h  1970), T a b le  I, R e p r in t e d  in  J ,  F r e d  W eston  an d  
E u g en e  F .  B r i g h a m ,  M a n a g e r i a l  F in a n c e ,  4th  ed.  (New York :  H ol t  R i n e h a r t  a n d  W ins ton ,  1972), 
p. 689.
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a c c e p t a b l e  a s  th e  1961-1966  b o o m  c a m e  to  a n  end.  T h e  to t a l  p r o c e e d s  
f r o m  the  s a l e  of a l l  d e b t  g r e w  f r o m  79 p e r c e n t  of  a l l  s e c u r i t i e s  i s s u e d  
in  1964 to  88 p e r c e n t  in 1967. And  c o n v e r s e l y ,  th e  p r o c e e d s  f r o m  
s t o c k  i s s u e s  f e l l  f r o m  21 p e r c e n t  of a l l  s e c u r i t i e s  i s s u e d  in 1964 to  
12 p e r c e n t  in 1967. It  sh o u ld  be n o t e d  t h a t  a  g r e a t e r  p e r c e n t a g e  of 
c o n v e r t i b l e  deb t  t o  t o t a l  bond  f i n a n c in g  w a s  i s s u e d  in  bo th  1968 a n d
1969 th a n  in 1967. But in  bo th  c a s e s  m o r e  t h a n  h a l f  t h e  i s s u e s  w e r e  
in  c o n n e c t io n  w i th  m e r g e r s .  T h i s  f lood  of i s s u e s  w a s  s h o r t  l iv e d .
S e c t io n  279 of th e  1969 T a x  R e f o r m  A c t  l i m i t e d  th e  d e d u c t ib i l i t y  of 
i n t e r e s t  on l a r g e  i s s u e s  o f  c o n v e r t i b l e s  u s e d  in  a c q u i s i t i o n .  In 1968 
c o n v e r t i b l e s  u s e d  in  a c q u i s i t i o n  a c c o u n t e d  f o r  12 p e r c e n t  of t o t a l  bond 
f in a n c in g ;  in  1969 a c q u i s i t i o n  i s s u e s  a c c o u n t e d  f o r  10 p e r c e n t .  S ince
1970 c o n v e r t i b l e s  u s e d  a s  a c q u i s i t i o n  c u r r e n c y  h a v e  n e v e r  e x c e e d e d  
one  p e r c e n t .
1967 w a s  a n d  r e m a i n s  t o  t h i s  day ,  th e  y e a r  t h a t  r e c o r d  
v o l u m e s  o f  c o n v e r t i b l e s  c a m e  to  th e  m a r k e t ;  i t  w a s  t h e  y e a r  t h a t  
c o n v e r t i b l e s  to ok  on  s o m e  ne w  c l a s s .  Not a l l  c o r p o r a t i o n s  i s s u e d  
c o n v e r t i b l e s  f o r  th e  s a m e  r e a s o n .  It  s e e m s  t h a t  m o s t  of th e  r e a s o n s  
s t a t e d  by  r e s e a r c h e r s ,  in  C h a p t e r  II, f o r  t h e  e x i s t e n c e  of  c o n v e r t i b l e s  
w e r e  g iv e n  a s  r e a s o n s ,  by  e x e c u t i v e s ,  f o r  t h e  i s s u e s  in  1967. In 
a d d i t i o n  t h e r e  w e r e  a p p a r e n t l y  s o m e  f i r m s  t h a t  s i m p l y  w a n te d  to  
r e b u i l d  l iq u id i ty  a t  th e  end  of t h e  b o o m .  C a r o l  L o o m i s  w e n t  s o  
f a r  a s  to  s u g g e s t  t h a t  s o m e  f i r m s  w e r e  i n v e n to r y in g  m o n e y  b e c a u s e
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of the  f e a r  of th e  " c o m in g  w o r ld  c a p i t a l  s h o r t a g e .  " A l b e r t
E s o k a i t ,  t h e  m a n  who w a s  f o r  tw e n ty - f iv e  y e a r s  th e  c h ie f  bond
a n a l y s t  fo r  M o o d y ' s  I n v e s t o r s  S e r v i c e  a n d  th e  m a n  who a s s i g n s
bond  q u a l i t y  r a t i n g s  f o r  M o o d y ' s ,  s t a t e d ,  "1967 w a s  th e  r o u g h e s t ,
t o u g h e s t ,  y e a r  e v e r .  T h e  u n d e r w r i t e r s  a r e  p h y s i c a l l y  a n d
34
m e n t a l l y  e x h a u s t e d ,  a n d  so  a m  I. "
It i s  f o r  a l l  t h e s e  r e a s o n s ,  a n d  th e  f a c t  t h a t  1967 w a s  th e  m o s t  
un ique  y e a r  f o r  c o n v e r t i b l e s  in c a p i t a l  m a r k e t  h i s t o r y ,  th a t  1967 i s  
t h e  t i m e  p e r i o d  c h o s e n  f o r  t h i s  s tu d y .
33Ibid .  , p . 124.
34I b i d . , p. 184.
C H A P T E R  IV
S A M P L E  AND V A R IA B L E  S E L E C T I O N
A p u r p o s e  of t h i s  s tu d y  i s  to  a t t e m p t  t o  id e n t i fy  f i r m s  t h a t  
w i l l  i s s u e  c o n v e r t i b l e  bo n d s  in a  c a p i t a l  m a r k e t  s i t u a t i o n  s u c h  a s  
t h a t  d e s c r i b e d  in  C h a p t e r  III. T he  b a s i s  f o r  t h e  i d e n t i f i c a t i o n  of  
f i r m s  t h a t  w i l l  i s s u e  t h e s e  s e c u r i t i e s  a s  o p p o s e d  to  f i r m s  t h a t  do 
n o t  w i l l  be p o t e n t i a l  d i f f e r e n c e s  in  s e l e c t e d  f i n a n c i a l  v a r i a b l e s .  If 
t h e r e  a r e  d i f f e r e n c e s  in t h e  v a r i a b l e s  t h e n  it  s e e m s  r e a s o n a b l e  t h a t  
g iv en  t h e  c a p i t a l  m a r k e t  s i t u a t i o n  d e s c r i b e d  in  C h a p t e r  III,  one  
c o u ld  p r e d i c t  w h a t  f i r m s  w o u ld  i s s u e  c o n v e r t i b l e  s e c u r i t i e s  on  t h e  
b a s i s  of t h e s e  v a r i a b l e s .  T h a t  i s ,  i f  t h e r e  a r e  a d v a n t a g e s  of 
f in a n c in g  s t r a t e g y ,  a s  d e f in e d  in C h a p t e r  II, to  be g a in e d  by i s s u i n g  
c o n v e r t i b l e  s e c u r i t i e s ,  w ho  w i l l  a t t e m p t  to  e m p lo y  t h i s  s t r a t e g y ?  
What a r e  t h e  c h a r a c t e r i s t i c s  of f i r m s  t h a t  i s s u e  c o n v e r t i b l e s ?  C an  
f i r m s ,  in  f a c t ,  be  c l a s s i f i e d  a s  i s s u e r s  o r  n o n - i s s u e r s  on th e  b a s i s  
of  t h e s e  c h a r a c t e r i s t i c s ?  If it  c a n  be a n t i c i p a t e d  t h a t  in  a  m a r k e t  
s u c h  a s  d e s c r i b e d ,  a  su p p ly  of c o n v e r t i b l e s  w i l l  be  f o r t h c o m i n g  
f r o m  c e r t a i n  f i r m s ,  f i n a n c i a l  m a n a g e r s  a n d  i n v e s t o r s  a l i k e  c a n  
m a k e  g r e a t  u se  of th a t  i n f o r m a t i o n  in  p lan n in g  t h e i r  own f in a n c in g
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o r  i n v e s t m e n t  s t r a t e g y .  It i s  to  t h i s  e n d  t h a t  t h i s  s t u d y  i s  
d i r e c t e d .
T h e  p u r p o s e  of t h i s  c h a p t e r  i s  tw o fo ld :  f i r s t ,  tw o  s a m p l e s
of  f i r m s  w i l l  b e  s e l e c t e d  f o r  s t u d y .  A n d  s e c o n d l y ,  v a r i a b l e s  w i l l  
be  s e l e c t e d  f o r  u s e  in  th e  m o d e l  f o r  a n a l y s i s  in  C h a p t e r  V.
S a m p l e  S e l e c t i o n
T h e  d a t a  s o u r c e  f o r  t h i s  s t u d y  i s  t h e  w e l l - k n o w n  C O M P U S T A T  
t a p e s .  T h e  m o s t  c o m m o n  p i t f a l l  i n  c o m p a r i n g  d i f f e r e n t  f i n a n c i a l  
v a r i a b l e s  a n d  r a t i o s  of  f i r m s  m i g h t  b e  t h a t  i n t e r n a l l y  g e n e r a t e d  
i n f o r m a t i o n  i s  n o t  c o m p a r a b l e  a m o n g  f i r m s .  T h a t  i s ,  t h e r e  i s  no  
s e t  o f  s t a n d a r d i z e d  d e f i n i t i o n s  t o  w h i c h  a l l  f i r m s ,  in  a l l  i n d u s t r i e s  
a d h e r e .  One  o f  th e  a d v a n t a g e s  of  u s i n g  d a t a  f r o m  C O M P U S T A T  i s  
t h a t  a l l  d a t a  on t h e  t a p e s  w a s  c o l l e c t e d  a n d  w r i t t e n  w i t h  s t a n d a r d i z e d  
d e f i n i t i o n s .  T h e  v a r i a b l e s  u s e d  in  t h i s  s t u d y  a r e  c l e a r l y  d e f i n e d  
l a t e r  in  t h i s  c h a p t e r  a n d  a r e  c o m p a r a b l e  a m o n g  f i r m s .
A b a s i c  d a t a  s e t  o f  381 i n d u s t r i a l  f i r m s  w a s  i n i t i a l l y  c h o s e n  
f r o m  th e  t a p e s .  T h e  f i r s t  o r d e r  o f  b u s i n e s s  w a s  t o  d e t e r m i n e  h o w  
m a n y  of  th e  381 f i r m s  h a d  i s s u e d  c o n v e r t i b l e  b o n d s  o v e r  t h e  t w e n ty  
y e a r  p e r i o d  f r o m  w h i c h  t h e  d a t a  w a s  c o l l e c t e d .  A s  s h o w n  in 
F i g u r e  4 - 1 ,  s e v e n t y - f i v e  of t h e  381 f i r m s  i s s u e d  c o n v e r t i b l e s .  * T h e
*It s h o u ld  be n o t e d  t h a t  a l t h o u g h  t h e  d a ta  s e t  i n c l u d e s  th e  
y e a r s  19 5 3 -1 9 7 2 ,  v e r y  l i t t l e  i n f o r m a t i o n  w a s  a v a i l a b l e  f o r  t h e  y e a r  
1972. T h i s  i s  n o t  c o n s i d e r e d  c r i t i c a l  s i n c e  t h e  y e a r  i s o l a t e d  f o r  
s t u d y  i s  1967.
FIG URE 4 -1
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m o s t  s t r i k i n g  f e a t u r e  a b o u t  F i g u r e  4 -1  i s ,  of c o u r s e ,  t h a t  tw e n ty  - 
f iv e  o r  e x a c t l y  33 1 /3  p e r c e n t  of a l l  f i r m s  in  th e  s a m p l e  t h a t  i s s u e d  
c o n v e r t i b l e s  o v e r  t h e  tw e n ty  y e a r  p e r i o d  i s s u e d  in t h e  y e a r  1967.
T h i s  f in d ing  i s  e n t i r e l y  c o n s i s t e n t  w i th  a l l  t h e  e v e n t s  d e s c r i b e d  
in C h a p t e r  III a n d  p a r t i c u l a r l y  th e  s t a t e m e n t s  on c o n v e r t i b l e  i s s u e s .
In t h i s  s a m p l e  th e  n u m b e r  of f i r m s  i s s u i n g  c o n v e r t i b l e s  i n c r e a s e d  
f r o m  t e n  in  1966 to  t w e n ty - f i v e  in  1967 o r  a n  i n c r e a s e  of 60 p e r c e n t .
T h i s  c o n s i s t e n c y  a n d  e v e n  a c u r s o r y  g l a n c e  a t  F i g u r e  4 - 1  r e i n f o r c e s  
t h e  d e c i s i o n  to  i s o l a t e  1967 a s  a t i m e  p e r i o d  in  w h ic h  to  m a k e  t h i s  
s tu d y .
O n c e  th e  f i r m s  w e r e  i d e n t i f i e d  t h a t  i s s u e d  c o n v e r t i b l e  
b o n d s  in  1967, t h e y  w e r e  g r o u p e d  t o g e t h e r  f o r  s tudy  a n d  w il l  
h e r e i n a f t e r  be r e f e r r e d  t o  a s  th a t  p a r t  of th e  s a m p l e  c o m p r i s i n g  
th e  t e s t  g r o u p .  It i s  t h i s  g r o u p  of  f i r m s  w h o s e  c h a r a c t e r i s t i c s  w i l l  
be s tu d i e d  t o  s e e  w h e t h e r  o r  not  th e y  d i f f e r  w i th  f i r m s  t h a t  r e l i e d  
on  o t h e r  f o r m s  of f in a n c in g ,  not  on ly  fo r  1967,  but  f o r  th e  e n t i r e  
tw e n ty  y e a r  p e r i o d .  T h i s  l a t t e r  g r o u p  w i l l  h e r e i n a f t e r  be r e f e r r e d  
to  a s  th e  c o n t r o l  g r o u p .  2 If t h e r e  i s  any  b i a s  in  th e  s a m p l e  g r o u p s ,  
it i s  t o w a r d  l a r g e  s i z e .  S ince  a l l  f i r m s  in  th e  d a ta  s e t  a r e  
l i s t e d ,  th e y  m a y  be r e l a t i v e l y  l a r g e r  t h a n  f i r m s  in g e n e r a l .  To
^ S om e  of  th e  f i r m s  in  t h e  t e s t  g r o u p  h ad  m o r e  th a n  one c o n ­
v e r t i b l e  i s s u e  in th e  tw e n ty  y e a r  p e r i o d .  In e a c h  c a s e ,  t h e y  w e r e  
no t  i n c l u d e d  in  th e  t e s t  g r o u p  u n l e s s  t h e i r  m o s t  s i g n i f i c a n t  i s s u e ,  
in  d o l l a r  a m o u n t s ,  w a s  in  1967.
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s u m  up,  t h e r e  a r e  t w e n ty - f i v e  f i r m s  t h a t  i s s u e d  c o n v e r t i b l e s  in  
1967, a n d  f o r  c o m p a r i s o n ,  t h e r e  a r e  t w e n t y - f i v e  f i r m s  t h a t  r e l i e d  
on o t h e r  f o r m s  of f in a n c in g  o v e r  the  tw e n ty  y e a r  p e r i o d .  L a t e r ,
in  o r d e r  to  v a l i d a t e  t h e  m o d e l  i t  w i l l  be n e c e s s a r y  to  s e l e c t  a n o t h e r ,
3
e v e n  l a r g e r ,  c o n t r o l  g r o u p .
S e l e c t i o n  of V a r i a b l e s  
T h e  c r i t e r i a  f o r  c h o o s in g  v a r i a b l e s  w i l l  be  p o t e n t i a l  d i f f e r e n c e s  
b e tw e e n  g r o u p s ,  t h e i r  r e l e v a n c e ,  a n d  t h e  d e g r e e  to  w h ic h  t h e y  h a v e  
b e e n  d i s c u s s e d  in th e  l i t e r a t u r e .  In a d d i t i o n ,  t h e  c h o s e n  v a r i a b l e s  
h a v e  to  be a v a i l a b l e  on  a q u a r t e r l y  b a s i s ,  a n d  h a v e  a r e l a t i v e l y  
low d e g r e e  of c o r r e l a t i o n  w i th  e a c h  o t h e r .  A b a s i c  t r u t h  c o n c e r n i n g  
m u l t i p l e  d i s c r i m i n a n t  a n a l y s i s  (MDA) i s  t h a t  t h e  g r e a t e r  th e  d e g r e e  of 
m u l t i c o l l i n e a r i t y  b e tw e e n  v a r i a b l e s ,  t h e  w e a k e r  w i l l  be t h e  c o n c l u s i o n s  
d e r i v e d  f r o m  th e  m o d e l .  T h i s  s a m e  p r o b l e m  e x i s t s  in  t h e  m o r e  
f a m i l i a r  m u l t i p l e  r e g r e s s i o n  m o d e l s .
B r i g h a m ' s  s tu d y ,  r e f e r r e d  t o  in  C h a p t e r  II, w a s  c o n c e r n e d  
w i th  l a r g e  f i r m s .  T h e r e  w e r e  only  f o r t y - t w o  f i r m s  in  B r i g h a m ' s  
s a m p l e ,  but  th e y  a c c o u n t e d  f o r  76 p e r c e n t  of th e  d o l l a r  v a lu e  of
4
a l l  c o n v e r t i b l e s  i s s u e d  f r o m  19 61 -1 9 63 .  On t h e  o t h e r  h an d ,  H a y e s
3
A p p e n d ix  A l i s t s  t h e  t w e n t y - f i v e  f i r m s  in  th e  t e s t  g r o u p ,  th e  
t w e n t y - f i v e  f i r m s  in  t h e  c o n t r o l  g r o u p ,  a n d  t h e  f i f ty  f i r m s  u s e d  l a t e r  
t o  v a l i d a t e  t h e  m o d e l .
4
E u g e n e  F .  B r i g h a m ,  "An A n a l y s i s  of C o n v e r t i b l e  D e b e n t u r e s :  
T h e o r y  a n d  S o m e  E m p i r i c a l  E v id e n c e ,  "  J o u r n a l  of  F i n a n c e  21 
( M a r c h  1966):  115.
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found  th a t  f i r m s  i s s u i n g  c o n v e r t i b l e  bo n ds  " t e n d e d  on  t h e  a v e r a g e ,
5
to  be s m a l l e r  th a n  f i r m s  th a t  b o r r o w  w i th o u t  su c h  f e a t u r e s .  "
L a v e ly  s u g g e s t s  t h a t  l a r g e  s i z e  i s  s o m e t i m e s  c o r r e l a t e d  w i th  
f i n a n c i a l  s o u n d n e s s ,  a n d  th a t  i n v e s t o r s  w i l l  a c c e p t  a  c o n v e r t i b l e  
i s s u e  only f r o m  f i r m s  th e y  ju d ge  q u a l i t a t i v e l y  s u p e r i o r .  ^ In th e  
m a r k e t  d e s c r i b e d  in  C h a p t e r  111 b o th  l a r g e  a n d  s m a l l  c o m p a n i e s  
w e r e  c o m in g  t o  th e  m a r k e t  w i th  c o n v e r t i b l e  i s s u e s .  R e c a l l  f r o m  
C h a p t e r  III t h a t  t h e r e  w e r e  " b lu e  c h ip "  i s s u e s  s u c h  a s  R .  C. A,  ' s  
160 m i l l i o n  \ n d  R a l s t o n - P u r i n a 1 s 40 m i l l i o n .  R e c a l l  a l s o  t h a t  one  
w r i t e r  w a s  of the  o p in ion  t h a t  m a n y  s m a l l  u n s e a s o n e d  c o m p a n i e s  
co u ld  h a r d l y  r a i s e  fu n d s  a n y  o t h e r  w ay .  T h e r e  s e e m s  t o  b e  no 
r e a l  c o n s e n s u s  of o p in io n  a s  to  w h e t h e r  c o n v e r t i b l e s  a r e  a  f in a n c in g  
to o l  of  t h e  r e l a t i v e l y  s m a l l ,  m o r e  s p e c u l a t i v e  c o m p a n i e s ,  o r  
w h e t h e r  th e  s i z e  of th e  f i r m  i s  of no  c o n s e q u e n c e  in  d i s c r i m i n a t i n g  
b e tw e e n  i s s u e r s  a n d  n o n - i s s u e r s  of c o n v e r t i b l e s .  If t h e r e  i s  a  r e a l  
d i f f e r e n c e  in  th e  r e l a t i v e  s i z e s  of f i r m s ,  i t  w i l l  be u s e f u l  in  the  
c o n s t r u c t i o n  of a t h e o r y  c o n c e r n i n g  th e  n a t u r e  of f i r m s  t h a t  i s s u e
5
S a m u e l  L, H a y e s  III, "N e w  I n t e r e s t  in  I n c e n t iv e  F i n a n c i n g ,  " 
R e a d i n g s  in  E s s e n t i a l s  of M a n a g e r i a l  F i n a n c e , ed .  E u g e n e  F .  B r i g h a m  
a n d  R. B r u c e  R ic k s  (New Y o rk :  H ol t ,  R i n e h a r t  a n d  W in s to n ,  1968), 
p. 405.
^ J o s e p h  A. L a v e ly ,  " C o m p a r a t i v e  U s a g e  of B o n d - W a r r a n t  
a n d  C o n v e r t i b l e  B ond  I s s u e s .  "  ( P h .  D. d i s s e r t a t i o n ,  U n i v e r s i t y  of 
Iowa,  1971).
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c o n v e r t i b l e s .  F o r  t h i s  r e a s o n ,  a  m e a s u r e  o f  s i z e  w i l l  be one of 
th e  a t t r i b u t e s  s tu d ie d .
G ro w th  i s  d i r e c t l y  r e l a t e d  t o  t h e  c o n c e p t  of d e l a y e d  e qu i ty .
In C h a p t e r  II v a r i o u s  w r i t e r s  r e f e r r e d  t o  t h e  s t r a t e g y  of d e l a y e d  
e q u i ty  a s  one  of th e  p r i n c i p l e  r e a s o n s  f o r  t h e  u se  o f  c o n v e r t i b l e  
b o n d s .  In o r d e r  fo r  t h e  c o n c e p t  of d e l a y e d  e q u i ty  to  w o r k ,  the  p r i c e  
of a  f i r m ' s  c o m m o n  s to c k  m u s t  be t e m p o r a r i l y  u n d e r v a l u e d ,  s u c h  a s  
in  th e  s i m p l e  c a s e  o f  e a r n i n g s  be in g  t e m p o r a r i l y  d e p r e s s e d  b e c a u s e  
of a  s t r i k e .  It w o u ld  be  f o o l h a r d y  to  i s s u e  n ew  c o m m o n  s to c k  in 
s u c h  a s i t u a t io n  b e c a u s e  m o r e  s h a r e s  would  h a v e  to  be i s s u e d ,  f o r  
a g iv en  s u m ,  t h a n  w o u ld  be  th e  c a s e  i f  th e  c o m m o n  w a s  no t  
d e p r e s s e d .  A n o t h e r  s i t u a t io n  m ig h t  a r i s e  w hen  a f i r m  i s  d e v e lo p in g  
a  n e w  p r o d u c t  a n d  th e  m a r k e t  p r i c e  of t h e i r  c o m m o n  s h a r e s  r e f l e c t s  
a m o r e  p e s s i m i s t i c  v i e w  of th e  n ew  p r o d u c t  t h a n  t h a t  h e ld  by 
m a n a g e m e n t .  A s  in  t h e  p r e v i o u s  e x a m p l e ,  i f  new  e q u i ty  w e r e  
i s s u e d  b e f o r e  th e  n e w  p r o d u c t  w a s  m a r k e t e d ,  p r e s e n t  s h a r e h o l d e r s  
w ould  no t  r e c e i v e  t h e  b e n e f i t  of the  m a r g i n a l  v a lu e  t h e  new  p r o d u c t  
w o u ld  a d d  t o  th e  f i r m .  In bo th  c a s e s ,  e a r n i n g s  a n d  th e  p r i c e  of 
c o m m o n  i s  e x p e c te d  to  r i s e  in  th e  f u t u r e ,  a n d  f i r m s  w a n t  to  s e l l  
d e la y e d  equ i ty  a t  s o m e  f u t u r e  h i g h e r  p r i c e .  T h is  s t r a t e g y  is  
e n t i r e l y  d e p e n d e n t  on g r o w th .  Van H o r n e  w r i t e s :  " th e  c o n v e r t i b l e  
s e c u r i t y  i s  b e s t  s u i t e d  f o r  a  g r o w t h  c o m p a n y  . . . .  a  c o m p a n y  
w i th  p r o s p e c t s  f o r  l i t t l e  o r  no  g r o w t h  w o u ld  be i l l - a d v i s e d  to  u s e
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7
c o n v e r t i b l e  s e c u r i t i e s  a s  a m e t h o d  of f i n a n c i n g .  If  i n f e r e n c e  i s  
m a d e  f r o m  th e  r e p l i e s  t o  t h e  B r i g h a m  a n d  L a v e l y  q u e s t i o n n a i r e s  
t h a t  d e l a y e d  e q u i ty  i s  t h e  p r e d o m i n a t e  r e a s o n  f o r  th e  e x i s t e n c e  of 
c o n v e r t i b l e s ,  t h e n  i t  m i g h t  be  e x p e c t e d  t h a t  f i r m s  i s s u i n g  c o n v e r t i b l e s  
w o u ld  h a v e  a  h i g h e r  g r o w t h  r a t e  t h a n  o t h e r  f i r m s .  If i t  c a n  be  sh o w n  
t h a t  f i r m s  i s s u i n g  c o n v e r t i b l e s  d o ,  in  f a c t ,  h a v e  a  g r e a t e r  g r o w t h  
r a t e  t h a n  o t h e r  f i r m s ,  i t  w o u ld  n o t  o n ly  a d d  c r e d i b i l i t y  to  V an  H o r n e ' s  
s t a t e m e n t s ,  but  w o u ld  a l s o  c o n t r i b u t e  t o  t h e  c o n s t r u c t i o n  of  a  t h e o r y  
c o n c e r n i n g  t h e  n a t u r e  of  f i r m s  t h a t  i s s u e  c o n v e r t i b l e s .  F o r  t h i s  
r e a s o n ,  a  v a r i a b l e  w i l l  b e  i n c l u d e d  t h a t  w i l l  m e a s u r e  t h e  r a t e  of 
g r o w t h .
M o s t  w r i t e r s  a g r e e  t h a t  t h e  o b j e c t i v e  of  f i n a n c i a l  m a n a g e r s  
s h o u l d  be  t o  m a x i m i z e  t h e  v a l u e  of  t h e  f i r m  t o  t h e  p r e s e n t  s h a r e ­
h o l d e r s .  T h i s  o b j e c t i v e  i s  a c c o m p l i s h e d  by  m a k i n g  d e c i s i o n s  t h a t
g
a f f e c t  t h e  f i r m ' s  r i a k - r e t u r n  c h a r a c t e r .  S in c e  t h e  v a l u e  of  t h e  
f i r m  i s  a  f u n c t i o n  o f  i t s  r i s k - r e t u r n  c h a r a c t e r ,  t h e  n e x t  l o g i c a l  
q u e s t i o n  i s :  D o e s  t h e  r i s k - r e t u r n  c h a r a c t e r  d i f f e r  in  a n y  w a y  b e t w e e n
f i r m s  t h a t  i s s u e  c o n v e r t i b l e s  a n d  f i r m s  t h a t  r e l y  on o t h e r  t y p e s  o f  
s e c u r i t i e s .  If  i t  c a n  be  s h o w n  t h a t  t h e r e  i s  a  r e a l  d i f f e r e n c e ,  i t  
w o u ld  c o n t r i b u t e  t o  t h e  c o n s t r u c t i o n  o f  a t h e o r y  c o n c e r n i n g  t h e
^ J a m e s  C.  Van  H o r n e ,  F i n a n c i a l  M a n a g e m e n t  a n d  P o l i c y ,
3 r d  ed ,  {E n g le w o o d  C l i f f s :  P r e n t i c e - H a l l ,  1974) ,  pp.  3 7 1 - 3 7 2 .
8Ib id .  , p .  14.
60
n a t u r e  of  f i r m s  t h a t  i s s u e  c o n v e r t i b l e s .  F o r  t h i s  r e a s o n  a  m e a s u r e  
of  p r o f i t a b i l i t y  w i l l  be  u s e d  in  t h e  a n a l y s i s .  A m e a s u r e  of  r i s k  
i s  a l s o  n e e d e d  f o r  t h e  a n a l y s i s ,  b u t  t h e n ,  t h e r e  a r e  s e v e r a l  t y p e s  
of  r i s k .  T h e  m o d e l  w i l l  c o n t a i n  a  p r o x y  f o r  m e a s u r i n g  b u s i n e s s  
a n d  f i n a n c i a l  r i s k  d e r i v e d  f r o m  a c c o u n t i n g  d a t a ;  i t  w i l l  a l s o  c o n t a i n  
t w o  m e a s u r e s  o f  m a r k e t  r i s k ,  s y s t e m a t i c  a n d  u n s y s t e m a t i c .
In s u m m a r y ,  t h e r e  a r e  s i x  a r e a s  f o r  c o m p a r i s o n :  (1) t h e  
s i z e  of  th e  f i r m ,  (2) t h e  r a t e  of  g r o w t h ,  (3) a  m e a s u r e  of  p r o f i t a b i l i t y ,
(4) a  m e a s u r e  o f  b u s i n e s s  a n d  f i n a n c i a l  r i s k ,  (5) a  m e a s u r e  of  
s y s t e m a t i c  r i s k ,  a n d  (6) a  m e a s u r e  o f  u n s y s t e m a t i c  r i s k .  T h e  s i x  
v a r i a b l e s  c h o s e n  f o r  t h e  d i s c r i m i n a n t  f u n c t i o n  a r e  a s  f o l lo w s :
X j  - -  N e t  S a l e s  i s  u s e d  t o  m e a s u r e  t h e  s i z e  o f  t h e  f i r m .
S a l e s  i n c l u d e  g r o s s  s a l e s  a n d  o t h e r  o p e r a t i n g  r e v e n u e  l e s s  d i s c o u n t s ,  
r e t u r n s ,  a n d  a l l o w a n c e s .
X - -  O p e r a t i n g  P r o f i t  M a r g i n  i s  u s e d  a s  a  m e a s u r e  of 
p r o f i t a b i l i t y .  It i s  d e f i n e d  a s  o p e r a t i n g  i n c o m e  a f t e r  d e p r e c i a t i o n  
a n d  a m o r t i z a t i o n  e x p r e s s e d  a s  a  p e r c e n t  of  s a l e s .
X^ - -  C a s h  F l o w s  P e r  S h a r e  i s  u s e d  a s  a  p r o x y  f o r  b u s i n e s s  
a n d  f i n a n c i a l  r i s k .  I t  i s  s i m p l y  a r e l a t i v e  i n d i c a t o r  of  t h e  a b i l i t y  
of  f i r m s  t o  s e r v i c e  f i x e d  c h a r g e s .  I t  i s  d e f i n e d  a s  t h e  s u m  of  a l l  
c a s h  a v a i l a b l e  f o r  c o m m o n  s t o c k ,  d e p r e c i a t i o n  a n d  a m o r t i z a t i o n  
a n d  e x t r a o r d i n a r y  i t e m s  d i v i d e d  b y  t h e  n u m b e r  of  s h a r e s  i n  e x i s t e n c e  
a t  t h e  e n d  of  t h e  q u a r t e r .
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X J - -  Grow th ,  Since  s iz e  i s  t o  be m e a s u r e d  in d o l l a r  s a l e s ,
4
g r o w th  wil l  be de f in ed  a s  the  p e r c e n t a g e  change  in d o l l a r  s a l e s  o v e r  
a p e r i o d  of e ight  q u a r t e r s .  The m o s t  r e c e n t  p e r i o d  of g row th  is  
r e l e v a n t  b e c a u s e  th e  e n t i r e  s tu d y  i s  b a s e d  on the  p a r t i c u l a r  c a p i ta l  
m a r k e t  s i tu a t io n  d e s c r i b e d  in C h a p te r  111.
X - -  S y s t e m a t i c  R isk .  B e ta  i s  u s e d  a s  a m e a s u r e  of5
9
s y s t e m a t i c  r i s k .  S h a r p e  r e f e r s  to  it  a s  th e  " d ia g o n a l  m o d e l .  " In 
th i s  s tudy  be ta  w as  d e t e r m i n e d  by r e g r e s s i n g  the  p r i c e  r e l a t i v e s  
fo r  e a c h  s tock  a g a i n s t  th e  S t a n d a rd  a n d  P o o r s  500 s to c k  index .
X, - -  U n s y s t e m a t i c  R isk .  T h e  r e s i d u a l  v a r i a n c e  i s  a
6
m e a s u r e  of  u n s y s t e m a t i c  r i s k .  In s t a t i s t i c s  i t  i s  r e f e r r e d  to  a s  
th e  m e a n  s q u a r e  e r r o r .  In t h i s  s tu d y  th e  u n s y s t e m a t i c  r i s k  fo r  
e a c h  f i r m  is  d e t e r m i n e d  by th e  r e s i d u a l  v a r i a n c e  of e a c h  f i r m ’s 
p r i c e  r e l a t i v e s  r e g r e s s e d  a g a i n s t  th e  S t a n d a r d  a n d  P o o r s  500 s tock  
index .
The  f in a l  v a r i a b l e  p r o f i l e  d o e s  not c o n ta in  th e  m o s t  s i g n i f i ­
can t  v a r i a b l e s  on a  u n iv a r i a b l e  b a s i s .  M o r e o v e r ,  the  v a r i a b l e s  
c h o s e n  m a y  not be the  b e s t  m e a s u r e s  of t h o s e  c h a r a c t e r i s t i c s  they  
p u r p o r t  to  m e a s u r e .  R e c a l l ,  h o w e v e r ,  the  d i l e m m a  is  to  c h o o se
9F o r  a n  e x c e l l e n t  d i s c u s s i o n  o f  bo th  th e  m e a n in g  a n d  
m e a s u r e s  of m a r k e t  r i s k  se e :  W i l l ia m  F .  S h a rp e ,  P o r t f o l io  T h e o ry  
an d  C a p i t a l  M a r k e t s  (New York:  M c G r a w - H i l l ,  1970) pp. 96 -10 3 ,  
a nd  John  L in tn e r ,  " S e c u r i t y  P r i c e s ,  R i s k  a n d  the  M a x i m a l  G a ins  
f r o m  D i v e r s i f i c a t i o n , 11 J o u r n a l  of F in a n c e  20 ( D e c e m b e r  1965):
587-615.
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t h a t  c o m b i n a t i o n  of v a r i a b l e s  t h a t  no t  o n ly  a d e q u a t e l y  m e a s u r e s
th e  a t t r i b u t e s ,  bu t  t h a t  a l s o  h a s  a low  d e g r e e  of c o r r e l a t i o n  a m o n g  i t s
v a r i a b l e s  a n d  is  a v a i l a b l e  on a  q u a r t e r l y  b a s i s .  T h i s  f in a l  v a r i a b l e
p r o f i l e  i s  t h a t  d e s i r e d  c o m b i n a t i o n .  An i n t e n s i v e  s e a r c h  of the
l i t e r a t u r e  f a i l e d  to  t u r n  up a n y  s tu d y  t h a t  u s e d  m a r k e t  v a r i a b l e s
s u c h  a s  X_ a n d  X. in  a  d i s c r i m i n a n t  m o d e l .  T h e  b i b l i o g r a p h y  in o o
t h i s  s tu d y  c o n ta in s  a c o m p r e h e n s i v e  l i s t  of s t u d i e s  u s i n g  th e  
a p p l i c a t i o n  of MDA in  f in a n c e .  A l l  t h o s e  s t u d i e s  l i s t e d  u s e  v a r i a b l e s  
g e n e r a t e d  f r o m  i n t e r n a l  a c c o u n t i n g  d a ta .  T h i s  i s  th e  f i r s t  known 
a p p l i c a t i o n  of MDA in  f i n a n c e  t h a t  m a k e s  u s e  o f  m a r k e t  v a r i a b l e s .
A f in a l  w o r d  i s  in o r d e r  c o n c e r n i n g  th e  d a ta  u s e d  in  th e  m o d e l .
It w a s  e s t a b l i s h e d  in C h a p t e r  III t h a t  t h e  f i r m s  u s e d  in  t h e  t e s t  g r o u p  
w o u ld  be t h o s e  f i r m s  t h a t  i s s u e d  c o n v e r t i b l e s  in  1967. It i s  c o n c e i v ­
a b l e  t h a t  a  f i r m  c o u ld  c h a n g e  in a g r e a t  m a n y  of i t s  c h a r a c t e r i s t i c s  
f r o m  th e  b e g in n in g  of  the  f i r s t  q u a r t e r  to  th e  e nd  of th e  f o u r th  
q u a r t e r .  It w a s  f o r  t h i s  r e a s o n  t h a t  a n n u a l  d a ta  w e r e  no t  u se d .  A n n u a l  
d a ta  a r e  a t t r a c t i v e ;  t h e r e  a r e  a g r e a t  d e a l  o f  t h e m ,  a n d  v a r i a b l e s  a r e  
a v a i l a b l e  t h a t  a r e  good  m e a s u r e s  of  th e  c h a r a c t e r i s t i c s  of f i r m s .
T h e  o b j e c t iv e  of t h i s  s tu d y  i s ,  h o w e v e r ,  u n a t t a i n a b l e  w i th  a n n u a l  
d a ta .  An  o b je c t iv e  i s  t o  d e t e r m i n e  th e  c h a r a c t e r i s t i c s  of f i r m s  t h a t  
i s s u e  c o n v e r t i b l e  b o n d s .  T h i s  d i c t a t e s  t h a t  t h o s e  c h a r a c t e r i s t i c s  
m u s t  be d e t e r m i n e d  in  th e  s a m e  q u a r t e r  t h a t  t h e  b o n d s  w e r e  i s s u e d .  
T h e r e f o r e ,  t h e  o b s e r v a t i o n s  f o r  e a c h  f i r m  in  t h e  t e s t  g r o u p  w e r e
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t a k e n  f r o m  the  s a m e  q u a r t e r  in  which t h a t  f i r m  i s s u e d  a  c o n v e r t ib l e .  
T h e r e  w e r e  t w e n ty - f iv e  f i r m s  in  the  t e s t  g ro u p ;  one  f i r m  i s s u e d  a 
bond in q u a r t e r  one,  two in  q u a r t e r  two, tw e lv e  in  q u a r t e r  t h r e e ,  
a n d  t e n  in q u a r t e r  fo u r .  Data  fo r  the  f i r m  th a t  i s s u e d  in  q u a r t e r  
one w e r e  t a k e n  f r o m  q u a r t e r  one. Data fo r  the  two f i r m s  th a t  i s s u e d  
in q u a r t e r  two w e r e  t a k e n  f r o m  q u a r t e r  two a n d  so  fo r th .
T o  s u m  up, two g ro u p s  of f i r m s  w e r e  c h o se n  f r o m  a  b a s ic  
da ta  s e t .  One g r o u p  of f i r m s ,  r e f e r r e d  to  a s  th e  t e s t  g ro u p ,  i s s u e d  
c o n v e r t ib l e  s e c u r i t i e s  in  th e  y e a r  1967. T h e  o t h e r  g ro u p ,  r e f e r r e d  
to  a s  the  c o n t r o l  g ro u p ,  r e l i e d  on o t h e r  m e a n s  of f inanc ing .  In th e  
nex t  c h a p t e r  a n o t h e r ,  l a r g e r ,  s a m p le  w i l l  be d r a w n  to  v a l id a t e  the  
m o d e l .  In o r d e r  to  c o n s t r u c t  a t h e o r y  r e g a r d i n g  the  n a tu r e  of f i r m s  
th a t  i s s u e  c o n v e r t ib l e  s e c u r i t i e s ,  i t  i s  n e c e s s a r y  to  id en t i fy  v a r i a b l e s  
o r  a t t r i b u t e s  th a t  d e s c r i b e  th e  n a t u r e  of f i r m s .  T h e s e  v a r i a b l e s  
w e r e  c h o se n  on th e  b a s i s  of t h e i r  p o te n t i a l  d i s c r i m i n a t i n g  p o w e r ,  
th e  d e g r e e  to  w h ich  th ey  have  been  d i s c u s s e d  in  th e  l i t e r a t u r e ,  a n d  
t h e i r  e f fec t  on th e  v a lu e  o f  th e  f i r m .  C h a p te r  V i s  a n  a n a l y s i s  
u n d e r t a k e n  to  d e t e r m i n e  w h e th e r  o r  not  the  f i r m s  t h a t  i s s u e d  
c o n v e r t i b l e s  can  be  id en t i f i e d  on the  b a s i s  of t h e s e  v a r i a b l e s .
C H A P T E R  V
ANALYSIS
T h is  c h a p t e r  i s  u n d e r t a k e n  to  d e t e r m i n e  w h e t h e r  o r  no t  f i r m s  
th a t  a r e  p ro n e  to  i s s u e  c o n v e r t i b l e s  can  be id en t i f i e d  by d i f f e r e n c e s  
in th e  c h a r a c t e r i s t i c s  of  th o s e  f i r m s  and  f i r m s  th a t  r e l y  on o t h e r  
m e a n s  of f inanc ing .  In g e n e r a l  t h i s  c h a p t e r  w i l l  b e  d e v e lo p ed  a long  
th e  fo l lowing f o r m a t :  (1) a  s h o r t  d i s c u s s i o n  of M u l t ip l e  D i s c r i m i n a n t  
A n a ly s i s  (MDA) a n d  why i t  i s  a n  a p p r o p r i a t e  s t a t i s t i c a l  too l  fo r  th i s  
s tudy ,  (2) an  a n a l y s i s  of the  m o d e l ,  a n d  th e  r e s u l t s  of the  a n a l y s i s  
p r e s e n t e d  o b je c t iv e ly ,  (3) an  ob jec t iv e  i n t e r p r e t a t i o n  of the  r e s u l t s ,
(4) a v a l id a t io n  of the  b a s i c  t e s t  a n d  th e  r e s u l t s  of the  v a l id a t io n ,
(5) a b r i e f  d i s c u s s i o n  of th e  e f f e c t s  of m e a s u r e m e n t  e r r o r ,  a n d
(6) c o n c lu s io n s  a n d  i m p l i c a t io n s .
M u l t ip le  D i s c r i m i n a n t  A n a l y s i s  
The q u e s t io n  t o  be r e s o l v e d  is  one of  p r e d i c t i o n  o r  c l a s s i f i ­
c a t io n  a n d  the  e v a lu a t io n  of the  a c c u r a c y  of  th a t  c l a s s i f i c a t i o n .
M o r e  s p e c i f i c a l ly ,  c a n  f i r m s  be a s s i g n e d  on t h e  b a s i s  of s e l e c t e d  
v a r i a b l e s  to  one of two g ro u p s :  (1) a g r o u p  t h a t  w i l l  i s s u e  
c o n v e r t ib l e  s e c u r i t i e s ,  o r  (2) a  g r o u p  t h a t  w i l l  no t  i s s u e  c o n v e r t ib l e
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s e c u r i t i e s ?  MDA p r o v i d e s  a  p r o c e d u r e  f o r  a s s i g n i n g  f i r m s  to  
p r e d e t e r m i n e d  g r o u p i n g s  on th e  b a s i s  of  v a r i a b l e s  o r  a t t r i b u t e s  
w h o s e  v a l u e s  m a y  d e p e n d  on the  g r o u p  to  w h ic h  th e  u n i t  a c t u a l l y  
b e lo n g s .  T h e  b a s i c  a s s u m p t i o n s  in  t h e  m o d e l  a r e :  (1) t h e  v a r i a b l e s  
on which  th e  c l a s s i f i c a t i o n s  a r e  b a s e d  a r e  a s s u m e d  to  h a v e  m u l t i ­
v a r i a t e  n o r m a l  d i s t r i b u t i o n s ,  a n d  (2) th e  w i th in  g r o u p  v a r i a n c e s  a r e  
a s s u m e d  to  be e q u a l .  T h e  r o b u s t n e s s  of  t h e  t e s t  a n d  th e  i m p o r t a n c e  
of t h e s e  a s s u m p t i o n s  a r e  d i s c u s s e d  in  t h e  s e c t i o n  on th e  t e s t  of 
h y p o t h e s i s .
T h e  u s e  of MDA in s t u d i e s  in  f i n a n c e  i s  w e l l  known,  but  
r e l a t i v e l y  r e c e n t .  One of th e  f i r s t  a p p l i c a t i o n s  of MDA in f i n a n c e  
w a s  by  D av id  D u ra n d .  He u s e d  i t  to  e v a l u a t e  the  c r e d i t  w o r t h i n e s s  
o f  u s e d  c a r  loan  a p p l i c a n t s .  * M o r e  r e c e n t l y ,  i t  h a s  b e e n  u s e d  to  
a n a l y z e  c o m m o n  s t o c k  q u a l i t y  r a t i n g s ,  p r e d i c t  f i n a n c i a l ly  d i s t r e s s e d  
p r o p e r t y - l i a b i l i t y  i n s u r a n c e  f i r m s  a n d  p r e d i c t  t h e  f a i l u r e  of s m a l l  
b u s i n e s s e s . ^  It s e e m s ,  h o w e v e r ,  t h a t  th e  m o s t  f u n d a m e n ta l  q u e s t i o n  
w a s  p o s e d  by A l t m a n .  He a s k e d ,  " C a n  we b r i d g e  th e  g ap  . . . 
b e tw ee n  t r a d i t i o n a l  r a t i o  a n a l y s i s  a n d  th e  m o r e  r i g o r o u s  s t a t i s t i c a l  
t e c h n i q u e s  w h ic h  h a v e  b e c o m e  p o p u l a r  a m o n g  a c a d e m i c i a n s  in
*David D. D u r a n d ,  " R i s k  E l e m e n t s  in  C o n s u m e r  I n s t a l l m e n t  
F in a n c in g ,  "  S tu d ie s  in C o n s u m e r  I n s t a l l m e n t  F in a n c i n g  (New Y ork :  
N a t io n a l  B u r e a u  of E c o n o m ic  R e s e a r c h ,  1941), pp .  10 5 -142 .
2
A c o m p r e h e n s i v e  l i s t  of s t u d i e s  u s in g  th e  a p p l i c a t i o n  of MDA 
in  f in an c e  i s  i n c lu d e d  in  th e  b ib l i o g r a p h y .
66
3
r e c e n t  y e a r s ? "  He w as  a s k in g  w h e t h e r  o r  no t ,  f i n a n c i a l  r a t i o s ,  
w h en  a n a l y z e d  in a m u l t i v a r i a t e  f r a m e w o r k  would  t a k e  on  a g r e a t e r  
s t a t i s t i c a l  s i g n i f i c a n c e  th an  th e  c o m m o n  t e c h n i q u e s  of s e q u e n t i a l  u n i ­
v a r i a t e  c o m p a r i s o n s .  H is  r e s u l t s  w e r e  p o s i t i v e  a n d  m a n y  s u b s e q u e n t
s t u d i e s  u s in g  f i n a n c i a l  ra t ioB a n d  MDA c i t e  hiB s tudy  a s  a j u s t i f i c a t i o n  
4
f o r  t h e i r  u s e .  A l t m a n  found  t h a t  th e  m o s t  i m p o r t a n t  a d v a n t a g e  of 
MDA is  t h a t  i t  c a n  a n a l y z e  th e  e n t i r e  s e t  of  f i n a n c i a l  d a ta  f o r  e a c h  
f i r m  s i m u l t a n e o u s l y  r a t h e r  t h a n  s e q u e n t i a l l y .  T h e  i m p o r t a n c e  of 
t h i s  w i l l  b e c o m e  a p p a r e n t  l a t e r  in  t h i s  c h a p t e r  w h en  th e  v a r i a b l e s  a r e  
e v a l u a t e d  on  a u n i v a r i a t e  b a s i s  a n d  c o m p a r e d  w i th  th e  r e s u l t s  of  t h e  
s a m e  v a r i a b l e s  e v a l u a t e d  on  a  m u l t i v a r i a t e  b a s i s .  T h e  s t u d i e s  
r e f e r r e d  to  a l l  h a d  one  th in g  in  c o m m o n .  T h e  g r o u p s ,  in  w h ic h  
f i r m s  o r  o t h e r  e x p e r i m e n t a l  u n i t s  a r e  c l a s s i f i e d ,  a r e  n o m i n a l l y  
m e a s u r e d ;  i . e . , g o o d - b a d ,  f a i l i n g - n o n f a i l i n g ,  l ik e ly  to  b a n k r u p t - n o t  
l ik e ly  t o  b a n k r u p t ,  o r  in  th e  c a s e  o f  bond  q u a l i t y  r a t i n g s ,  
o r d i n a l l y  m e a s u r e d .  T h e  p r e d i c t i v e  v a r i a b l e s ,  on  t h e  o t h e r
3
E d w a r d  I. A l t m a n ,  " F i n a n c i a l  R a t i o s ,  D i s c r i m i n a n t  A n a l y s i s  
a n d  th e  P r e d i c t i o n  o f  C o r p o r a t e  B a n k r u p tc y ,  "  J o u r n a l  of F i n a n c e  23 
( S e p t e m b e r  1968): 589-609 .
4
F o r  e x a m p l e  s e e  J a m e s  S. T r e s c h m a n n  a n d  G e o r g e  E. 
P i n c h e s ,  "A M u l t i v a r i a t e  M o d e l  f o r  P r e d i c t i n g  F i n a n c i a l l y  D i s t r e s s e d  
P - L  I n s u r e r s ,  " J o u r n a l  o f  R i s k  a n d  I n s u r a n c e  40 ( S e p t e m b e r  197 3): 
3 27 -3  33; R i c h a r d  E. W hite ,  "A M u l t i v a r i a t e  A n a l y s i s  of C o m m o n  
S to c k  Q u a l i ty  R a t i n g s ,  " P a p e r  P r e s e n t e d  a t  t h e  197 5 M e e t in g  of th e  
F i n a n c i a l  M a n a g e m e n t  A s s o c i a t i o n ,  K a n s a s  C i ty ,  O c t o b e r  197 5; a n d  
R. O. E d m i s t e r ,  "An E m p i r i c a l  T e s t  of  F i n a n c i a l  R a t io  A n a l y s i s  f o r  
S m a l l  B u s i n e s s  F a i l u r e  P r e d i c t i o n ,  "  J o u r n a l  o f  F i n a n c i a l  a n d  
Q u a n ta t iv e  A n a l y s i s  7 (M i . rch  1972): 14 7 7-1479 .
h an d ,  w e r e  a l l  i n t e r v a l l y  m e a s u r e d .  T h i s  s tu d y ,  a s  in  the  s t u d i e s  
r e f e r r e d  to ,  h a s  n o m in a l ly  m e a s u r e d  d e p e n d e n t  v a r i a b l e s  a n d  
i n t e r v a l l y  m e a s u r e d  p r e d i c t i v e  v a r i a b l e s .  I, e,  , f i r m s  w i l l  be 
c l a s s i f i e d  a s  b e lo n g in g  to  g r o u p s  t h a t  w i l l  i s s u e  c o n v e r t i b l e  b o n d s  
o r  g r o u p s  t h a t  w i l l  not  i s s u e ,  on th e  b a s i s  of s e l e c t e d  f i n a n c ia l  
v a r i a b l e s .
In s u m m a r y  l i n e a r  d i s c r i m i n a n t  a n a l y s i s  m a y  be a p p r o p r i a t e
when  th e  d e p e n d e n t  v a r i a b l e s  a r e  n o m i n a l l y  m e a s u r e d  a n d  the  p r e -
5
d i c t i v e  v a r i a b l e s  a r e  i n t e r v a l l y  m e a s u r e d .  MDA i s  t h e n  a n  
a p p r o p r i a t e  m o d e l  f o r  th e  c l a s s i f i c a t i o n  of f i r m s  in  t h i s  s tu d y ,  a nd  
i t s  u s e  in  s t u d i e s  in  f i n a n c e  i s  w e l l  e s t a b l i s h e d .
T e s t a  a n d  R e s u l t s  
T h e  c o m p u t e r  p r o g r a m  u s e d  in  t h i s  s tu dy  i s  th e  B i o m e d  04M 
D i s c r i m i n a n t  A n a l y s i s  f o r  tw o  g r o u p s . ^  T h e  p r o g r a m  d e f in e s  a  
d i s c r i m i n a n t  f u n c t io n  of t h e  f o r m :
T e c h n iq u e  f o r  S t r u c t u r i n g  P r e d i c t i v e  M o d e l s , "  in E s s a y s  on  th e  
T h e o r y  of  M u l t i v a r i a t e  S t a t i s t i c s  a n d  i t s  A p p l i c a t io n  to  P r o b l e m s  in  
B u s i n e s s  R e s e a r c h ,  ed .  B u r e a u  o f  B u s i n e s s  a n d  E c o n o m ic  R e s e a r c h ,
U n i v e r s i t y  of M i s s i s s i p p i  ( M a r c h  1974):  pp. 3 3 -4 6 .
( 5 - D + . . . + V X .n nj
w h e r e :
5A r l i e  L. B ow l ing ,  " M u l t ip l e  D i s c r i m i n a n t  A n a l y s i s :  A
J. D ixon ,  ed .  , B i o m e d i c a l  C o m p u t e r  P r o g r a m s  
( B e r k l e y :  U n i v e r s i t y  of C a l i f o r n i a  P r e s s ,  1971), pp.  1 8 5 -195 .
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X „  i s  the  j th  c o m p a n y ' s  v a lu e  f o r  t h e  i th  i n d e p e n d e n t  v a r i a b l e ;
is  t h e  d i s c r i m i n a n t  c o e f f i c i e n t  f o r  th e  i t h  v a r i a b l e ;
Z. i s  t h e  j th  i n d i v i d u a l ' s  d i s c r i m i n a n t  s c o r e .
J
T h e  d i s c r i m i n a n t  fu n c t io n  d e r i v e d  f r o m  t h e  d a t a  in  thiB s tu d y  i s :
( 5 - 2 )  Z .  = . 0 0 0 0 6 X .  - . 0 0 0 2 9 X ,  - , 0 0 6 8 2 X ,  + . 0 5 9  5 5 X J - . 02751X _J 1 2 3 4 5
+ 1. 3 4 2 0 SX^.
T h e  f i r s t  l o g i c a l  q u e s t i o n  sh o u ld  b e :  D o e s  t h i s  f u n c t i o n  h a v e  a n y
p o w e r  t o  d i s c r i m i n a t e ?  Of c o u r s e ,  i f  t h e r e  i s  no d i f f e r e n c e  b e tw e e n
th e  tw o  g r o u p s ,  t h e r e  i s  no  w a y  a n y  f u n c t i o n  c a n  s e p a r a t e  t h e m .  If
t h e r e  i s  a r e a l  d i f f e r e n c e  in th e  m e a n  v e c t o r s  of t h e  t w o  g r o u p s ,  t h e n
th e  d i s c r i m i n a n t  f u n c t i o n  w i l l  be  u s e f u l  b e c a u s e  i t  i s  b a s e d  on a n  opti~
m u m  m e t h o d  of  s e p a r a t i o n .  In o r d e r  t o  t e s t  t h e  h y p o t h e s i s  t h a t  t h e r e
i s  a  r e a l  d i f f e r e n c e  in  th e  two g r o u p s ,  i t  i s  a s s u m e d  t h a t  t h e  g r o u p s
fo l lo w  a m u l t i v a r i a t e  n o r m a l  d i s t r i b u t i o n  w i t h  e q u a l  c o v a r i a n c e  
7
s t r u c t u r e s .  T h e  a s s u m p t i o n s  a r e  no t  c o n s i d e r e d  c r i t i c a l  h o w e v e r ,  
s i n c e  th e  t e s t  i s  s a i d  t o  b e  r o b u s t .  How m u c h  c o n c e r n  sh o u ld  t h e r e  b e  
a b o u t  th e  r e a l i t y  of  th e  a s s u m p t i o n s ?  C o o l e y  a n d  L o h n e s  s t a t e :
7
Ben W. B o lc h  a n d  C l i f f  J .  H u a n g ,  M u l t i v a r i a t e  S t a t i s t i c a l  
M e t h o d s  f o r  B u s i n e s s  a n d  E c o n o m i c s  ( E n g le w o o d  C l i f f s :  P r e n t i c e
H a l l ,  1974) p. 237.
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" v e r y  l i t t l e ,  in our  judgem en t  . . . .  and we do not know of any
g
use fu l  t e s t  for  m u l t i v a r i a t e  n o rm a l i ty .  "
One of the  output q u an t i t ie s  of the  B iom ed  04M p r o g r a m  is  a
M aha lanob is  s t a t i s t i c .  T h is  s t a t i s t i c  m a y  be defined  a s ,  "a
g e n e r a l i z e d  d i s t a n c e  be tw een  two g ro u p s ,  w h e r e  e ac h  g rou p  is
c h a r a c t e r i z e d  by the  s a m e  s e t  of n v a r i a b l e s  and the  v a r i a n c e -
9 2c o v a r i a n c e  s t r u c t u r e  is  th e  s a m e  fo r  both g ro u p s .  " The D 
s t a t i s t i c  is  t r a n s f o r m e d  to  the  m o r e  f a m i l i a r  F  s t a t i s t i c ;  the  F  
s t a t i s t i c  is  then  u s e d  to d e t e r m i n e  w h e th e r  o r  not  t h e r e  i s  a s ig n i f i ­
c an t  d i s t a n c e  be tw een  the  two m e a n  v e c t o r s .
The f i r s t  t e s t  of h y p o th es is  i s  a s t a n d a r d  t e s t  of the  s ig n i f i ­
can c e  of the  F  (or t r a n s f o r m e d  D^) s t a t i s t i c  to  d e t e r m i n e  if t h e r e  
is  a s ign i f ican t  d i s t a n c e  be tw een  the  two m e a n  v e c to r s ;
i. Ho: T h e r e  i s  no s ign i f ican t  d i f f e re n c e  between th e  m ean
v e c to r  of s ix  v a r i a b l e s  f r o m  f i r m s  th a t  i s su e d  
c o n v e r t ib le  s e c u r i t i e s  in 1967 and a r a n d o m  sa m p le  
of f i r m s  th a t  did not.
g
W il l iam  W. Cooley and P a u l  R, L ohnes ,  M u l t iv a r ia te  Data 
A n a ly s i s  (New York:  John Wiley and  Sons, I n c . ,  1971), p. 38.
9
Donald G. M o r r i s o n ,  "On the  I n t e r p r e t a t i o n  of L in e a r  
D i s c r im in a n t  A n a l y s i s , "  J o u r n a l  of M a rk e t in g  R e s e a r c h  6 (May
1969): 156-163.
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i i .  Ha: T h e  m e a n  v e c to r  of B i x  v a r i a b l e s  f r o m  f i r m s  th a t
i s s u e d  c o n v e r t ib l e  s e c u r i t i e s  in 1967 is  not equa l  to  
th e  m e a n  v e c t o r  of f i r m s  th a t  d id  not  i s s u e  su ch  
s e c u r i t i e s .
i i i .  A s s u m e  th a t  th e  v a r i a b l e s  fo l low a m u l t i v a r i a t e  
n o r m a l  d i s t r i b u t i o n ,  t h a t  the  s a m p l e s  w e r e  
r a n d o m ly  s e l e c t e d  a n d  th e  c o v a r i a n c e  s t r u c t u r e  
i s  th e  s a m e  fo r  both  g r o u p s .
iv. T h e  s ig n i f i c a n c e  le v e l  i s  . 05, a n d  th e  t e s t  i s  a 
t w o - t a i l e d  F  t e s t .
Z  —v. T he  F  s t a t i s t i c  t r a n s f o r m e d  f r o m  D = 3 .7  5 c 6
and  43 d e g r e e s  of f r e e d o m .
vi.  3. 7 5 is  g r e a t e r  th a n  F  r t c 2 .7 4 .  T h e r e f o r e ,  r e j e c t. 0 5
the  null  h y p o th e s i s  a n d  conc lude  t h a t  the  m e a n  
v e c t o r  of s i x  v a r i a b l e s  f r o m  f i r m s  th a t  i s s u e d  
c o n v e r t ib l e  s e c u r i t i e s  in  1967 i s  not  eq u a l  to  the  
m e a n  v e c t o r  of v a r i a b l e s  fo r  f i r m s  th a t  did not i s s u e  
such  s e c u r i t i e s .
Since  th e  d i f f e r e n c e s  in  th e  two g r o u p s  a r e  d i f f e r e n c e s  in the  m e a n  
v e c t o r s  i t  c an  be i n f e r r e d  th a t  th e  two g r o u p s  a r e  no t  h o m o g e n e o u s  
a n d  that  the  d i s c r i m i n a n t  funct ion  in t h i s  c a s e  d o e s ,  i n d ee d ,  have  
th e  p o w e r  to  s e p a r a t e  th e  tw o  g r o u p s .
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T h e  p r o c e d u r e  f o r  c l a s s i f y i n g  f i r m s  i s  r e l a t i v e l y  s i m p l e .  The  
v a l u e s  of t h e  s ix  v a r i a b l e s  f o r  e . ich f i r m  a r e  s u b s t i t u t e d  in to  e q u a t io n  
(5 -2 ) .  T h u s ,  e a c h  f i r m  in  both g r o u p s  r e c e i v e s  a Z s c o r e .  If a  
f i r m ' s  Z v a lu e  i s  g r e a t e r  t h a n  a d e f in e d  c r i t i c a l  v a lu e ,  t h e  f i r m  i s  
c l a s s i f i e d  in  g r o u p  one.  And c o n v e r s e l y ,  i f  a  f i r m ' s  Z s c o r e  i s  l e s s  
t h a n  th e  d e f in e d  c r i t i c a l  Z v a lu e ,  th e  f i r m  i s  c l a s s i f i e d  in g r o u p  
tw o .  S ince  th e  tw o  g r o u p s  a r e  h e t e r o g e n e o u s ,  i t  i s  e x p e c t e d  t h a t  a l l  
f i r m s  i s s u i n g  c o n v e r t i b l e s  w i l l  f a l l  i n to  one g r o u p  a n d  f i r m s  not  
i s s u i n g  c o n v e r t i b l e s  w i l l  f a l l  in to  th e  o t h e r  g r o u p .  T h e  v a r i a n c e s  of 
t h e  two g r o u p s  a r e  eq u a l ,  t h e r e f o r e  th e  v a lu e  h a l fw a y  b e tw e e n  t h e  two 
g r o u p  m e a n s  can  be d e f in e d  a s  th e  c r i t i c a l  v a lu e ;  i t  i s  t h e  v a lu e  th a t  
w i l l  m i n i m i z e  th e  o v e r l a p  a n d  th e  p r o b a b i l i t y  of m i s c l a s s i f i c a t i o n  
b e tw e e n  th e  two d i s t r i b u t i o n s .  T h e  v a l u e s  f o r  th e  tw o  d i s t r i b u t i o n s  
a r e  i l l u s t r a t e d  in T a b l e  5 -1 .  The m e a n  Z v a lu e  f o r  g r o u p  one  i s  
. 02 518; th e  m e a n  Z v a lu e  f o r  g r o u p  tw o  i s  01668,  a n d  th e  
c r i t i c a l  Z v a lu e  i s  . 00425.  T he  zon e  of m i s c l a s s i f i c a t i o n ,  f o r  t h i s  
s tu d y ,  i s  t h e  r a n g e  f r o m  Z ~ . 0 3 1 4 4  t o  Z = - . 0 3 9 9 7 .
T h e  r e s u l t s  of t h i s  s tu d y  a r e  sho w n  in  F i g u r e  5 -1 .  Of th e  
t w e n ty - f i v e  f i r m s  in  th e  t e s t  g r o u p ,  e ig h t e e n  w e r e  c l a s s i f i e d  
c o r r e c t l y ,  a n d  s e v e n  w e r e  m i s c l a s s i f i e d .  Of th e  t w e n t y - f i v e  f i r m s  
in th e  c o n t r o l  g r o u p ,  tw e n ty  w e r e  c l a s s i f i e d  c o r r e c t l y  a n d  f ive  w e r e  
m i s c l a s s i f i e d .
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I n t e r p r e t a t i o n  of th e  R e s u l t s
T he  r e s u l t s  in  th e  p r e v io u s  s e c t io n  a r e  e x p l ic i t ,  but w ha t 
d o e s  it  a l l  m e a n ?  In o r d e r  to a n s w e r  th i s  q u e s t io n  i t  w il l  be 
n e c e s s a r y  to  p o se  t h r e e  m o r e  q u e s t io n s :
(1) Is t h e r e  a  s ig n i f ic a n t  d i f f e r e n c e  in  th e  m e a n  v e c t o r s  
of v a r i a b l e s  f o r  th e  tw o  g r o u p s  o f  f i r m s ?
(2) How w e ll  d id  th e  d i s c r i m i n a n t  fu n c t io n  p e r f o r m ?
(3) How w e ll  d id  th e  in d e p e n d e n t  v a r i a b l e s  p e r f o r m ?
Q u e s t io n  n u m b e r  one h a s  a l r e a d y  b e e n  a n s w e r e d .  The
c o n c lu s io n  of the  F  t e s t  in  the  p r e v io u s  s e c t i o n  w a s  th a t  t h e r e  i s ,  
in d e e d ,  a  s ig n i f ic a n t  d i f f e r e n c e  in th e  m e a n  v e c to r  of v a r i a b l e s  fo r  
f i r m s  th a t  i s s u e d  c o n v e r t i b l e s  in  1967 a n d  f i r m s  th a t  r e l i e d  o n  o th e r  
s o u r c e s .  T h is  c an  on ly  be  i n t e r p r e t e d  to  m e a n  th a t  th e  g r o u p s  a r e  
h e te r o g e n e o u s  a n d  th e  d i s c r im in a n t  fu n c t io n  h a s  th e  p o w e r  to  
s e p a r a t e  th e m .  T h e  f a c t  t h a t  th e  d i s c r i m i n a n t  fu n c t io n  h a s  th e  
p o w e r  to  s e p a r a t e  th e  tw o  g ro u p s  d o e s  no t n e c e s s a r i l y  m e a n  th a t  it  
w i l l  s e p a r a t e  t h e m .  And th a t  r a i s e s  th e  n e x t  q u e s t io n .
How w e ll  d id  the  d i s c r i m i n a n t  fu n c t io n  p e r f o r m ?  T h a t  i s ,  
w hat p e r c e n t a g e  of f i r m s  w e r e  c l a s s i f i e d  c o r r e c t l y ,  an d  is  th a t  
p e r c e n t a g e  s ig n i f ic a n t?  In a  t e s t  of p r o p o r t i o n s ,  s u c h  a s  t h i s ,  a 
c h i - s q u a r e  t e s t  i s  a p p r o p r i a t e :
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i . Ho; T h e r e  i s  no s ig n i f ic a n t  d i f f e r e n c e  in th e  p r o p o r t io n
of f i r m s  c l a s s i f i e d  c o r r e c t l y ,  by th e  d i s c r i m i n a n t  
fu n c t io n ,  a n d  th a t  p r o p o r t io n  th a t  c o u ld  be  e x p e c te d  
to  be c l a s s i f i e d  c o r r e c t l y  by c h a n c e ,
i i .  Ha: T h e  p r o p o r t io n  c l a s s i f i e d  c o r r e c t l y  by th e  d i s c r i m i ­
n an t  fu n c t io n  i s  g r e a t e r  th an  t h a t  th a t  c o u ld  be 
e x p e c te d  by c h a n c e .
i i i .  A s s u m e  th a t  th e  s a m p le s  w e r e  d r a w n  r a n d o m ly  f r o m  
a m u l t i v a r i a t e  n o r m a l  d i s t r i b u t i o n  a n d  th a t  th e  
c o v a r i a n c e  s t r u c t u r e  i s  th e  s a m e  f o r  bo th  g ro u p s .
iv .  T he  s ig n i f ic a n c e  l e v e l  i s  . 0 5 ,  a n d  th e  t e s t  i s  a  
c h i - s q u a r e  t e s t .
v. S e v e n ty - tw o  p e r c e n t  of th e  i s s u in g  f i r m s  w e r e
c l a s s i f i e d  c o r r e c t l y .  C h i - s q u a r e  = 1 3 .8 4  c 1. d. f . ^
v i .  13. 84 i s  g r e a t e r  th a n  c h i - s q u a r e  3. 84 c 1. d. f.
. 0 5
T h e r e f o r e ,  r e j e c t  th e  n u ll  h y p o th e s is  a n d  c o n c lu d e  
th a t  th e  p r o p o r t io n  c l a s s i f i e d  c o r r e c t l y  by th e  
d i s c r i m i n a n t  fu n c t io n  is  g r e a t e r  th a n  th a t  th a t  
c o u ld  be e x p e c te d  by c h a n c e .
T h e  a n s w e r  to  th e  s e c o n d  q u e s t io n  i s  c l e a r .  T h e  d i s c r i m i n a n t  
fu n c t io n  i s  not on ly  c a p a b le  of s e p a r a t in g  th e  tw o  g r o u p s ,  but i t  d id , 
in  f a c t  s e p a r a t e  th e m  w e l l .
10
See A pp en d ix  B fo r  th e  c o m p u ta t io n  of th e  c h i - s q u a r e
s t a t i s t i c .
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T h e  g ro u p  m e a n s  and  t - t e s t s  fo r  s ig n i f i c a n t  d i f f e r e n c e s  
b e tw ee n  g ro u p  m e a n s  a r e  p r e s e n t e d  in  T a b le  5 -2 .  T he  t e s t  r e s u l t s  
p ro v id e  an  in d ic a t io n  of th e  in d iv id u a l  d i s c r im i n a t in g  a b i l i ty  of th e  
v a r i a b l e s .  An e x a m in a t io n  o f T a b le  5 -2  sh o w s  u n s y s te m a t i c  r i s k ,  
g ro w th ,  a n d  s i z e  to  be s ig n i f ic a n t  a t  th e  . 05 l e v e l .  S y s te m a t i c  r i s k ,  
c a s h  f low s p e r  s h a r e  a n d  p r o f i t a b i l i t y  a r e  n o t  s ig n i f ic a n t  d i s c r i m i ­
n a to r s  w hen  e v a lu a te d  on a  u n iv a r i a t e  b a s i s .  H o w e v e r ,  th e  u n i v a r i a t e  
t e s t s  p ro v id e  no in d ic a t io n  of th e  r e l a t i v e  c o n t r ib u t io n  of th e  v a r i a b l e s  
to  the  m u l t ip le  d i s c r i m i n a n t  fu n c t io n .  A l tm a n  c o n c lu d e d  th a t  f in a n c ia l  
v a r i a b l e s  w o u ld  t a k e  on g r e a t e r  s t a t i s t i c a l  s ig n i f i c a n c e  w hen 
e v a lu a te d  in  a  m u l t i v a r i a t e  f r a m e w o r k  th a n  w hen  e v a lu a te d  
s e q u e n t ia l ly .
T h e  r e l a t i v e  c o n t r ib u t io n  of e a c h  v a r i a b l e  m a y  be o b ta in e d  by 
a d ju s t in g  th e  d i s c r i m i n a n t  c o e f f i c i e n t s  f o r  d i f f e r e n c e s  in  th e  u n i ts  of 
m e a s u r e  o f the  o r i g in a l  v a r i a b l e s .  T h is  a d ju s tm e n t  i s  m a d e  
a r i t h m e t i c a l l y ,  by  m u lt ip ly in g  th e  s q u a r e  r o o t  of th e  d ia g o n a l  
e l e m e n t s  of th e  v a r i a n c e - c o v a r i a n c e  m a t r i x  f o r  e a c h  v a r i a b l e  t i m e s  
th e  d i s c r i m i n a n t  c o e f f ic ie n t  of th a t  v a r i a b l e .  T he  p r o d u c t  of th is  
m u l t ip l i c a t io n  g iv e s  th e  r e l a t i v e  c o n t r ib u t io n  of e a c h  v a r i a b l e  to  the  
t o ta l  d i s c r im i n a t in g  p o w e r  of th e  fu n c t io n .  T he a d ju s te d  c o e f f i c i e n t s  
a r e  show n in T a b le  5 -3 . An e x a m in a t io n  of T a b le  5 -3  show s
^ A l t m a n ,  p.  609.
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T A B L E  5-2
V A R IA B L E  M EA N S AND T E S T S  O F  SIG N IFIC A N T  
D IF F E R E N C E S  B E T W E E N  M EAN S
V a r ia b le T e s t  G ro u p  
M e an
C o n t r o l  G ro u p  
M ean
t - V a lu e ^
S ize 1 9 3 .0 9 9 9 9 91. 35599 2. 081*
P r o f i t a b i l i t y 9 .4 0 7 2 0 21. 93440 - 1 .7 8 8
C a s h  F lo w  P e r  S h a r e 1 .0 0 4 8 0 . 84440 .4 5 9
G ro w th .3 7 3 1 2 .0 7 6 0 4
*
2. 554
S y s te m a t i c  R is k .4 5 9 1 8 .7 8 4 6 4 - 1 .4 0 8
U n s y s te m a t i c  R is k .0 1 0 4 0 .0 0  536 2 .6 9 4 *
T h e  v a r i a n c e s  l o r  c a s h  f low s p e r  s h a r e ,  g ro w th  an d  
s y s t e m a t i c  r i s k  w e r e  th e  s a m e  fo r  b o th  g r o u p s .  T h e y  w e r e  th u s ,  
p o o led  a n d  r e s u l t e d  in  48 d e g r e e s  o f  f r e e d o m .  T he  v a r i a n c e s  fo r  
s i z e ,  p r o f i t a b i l i ty  a n d  u n s y s t e m a t i c  r i s k  a r e  n o t  th e  s a m e  f o r  b o th  
g r o u p s .  T h e y  w e r e  t h u s ,  u s e d  s e p a r a t e l y  a n d  r e s u l t e d  in  24 d e g r e e s  
o f f r e e d o m .  T he  f o r m u l a s  u s e d  to  c o m p u te  th e  t - v a l u e s  a r e  l i s t e d  
in  A p p e n d ix  C.
★
S ig n if ic a n t  a t  th e  . 0 5 le v e l .
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T A B L E  5-3
R E L A T IV E  C O N T R IB U T IO N  O F  T H E  V A R IA B L E S
_______ V a r ia b le   A d ju s te d  C o e f f ic ie n t  R ank
S iz e  .0 1 0 3 7  4
P r o f i t a b i l i t y  - .0 0 7 2 1  5
C a s h  F lo w  P e r  S h a r e  - .0 0 5 6 1  6
G ro w th  ,0 1 8 2 2  2
S y s te m a t i c  R isk  - .0 1 3 2 9  3
U n s y s te m a t i c  R is k  , 01870 1
u n s y s t e m a t i c  r i s k  a n d  g ro w th  to  be v e r y  c lo s e  a s  th e  v a r i a b l e  w ith  
th e  g r e a t e s t  c o n t r ib u t io n  to  th e  o v e r a l l  d i s c r im i n a t in g  fu n c t io n .  T h e  
a r i t h m e t i c  s ig n s  of th e  a d ju s te d  c o e f f i c i e n t s  a r e  i m p o r t a n t .  T h e  
n e g a t iv e  s ig n s  f o r  p r o f i t ,  c a s h  f low s p e r  s h a r e  a n d  s y s t e m a t i c  r i s k  
in d ic a te  th a t  th e  g r e a t e r  a f i r m ' s  v a lu e s  f o r  t h e s e  v a r i a b l e s ,  th e  
lo w e r  w il l  be th e  f i r m ' s  Z s c o r e ,  a n d  th e  g r e a t e r  th e  p r o b a b i l i t y  
th a t  th e  f i r m  w ill  f a l l  in  th e  g ro u p  th a t  d id  n o t i s s u e  c o n v e r t ib l e  b onds 
C o n v e r s e ly ,  th e  p o s i t iv e  s ig n s  f o r  s i z e ,  g ro w th  a n d  u n s y s t e m a t i c  
r i s k  in d ic a te  th a t  th e  g r e a t e r  a  f i r m ' s  v a lu e s  f o r  t h e s e  v a r i a b l e s ,  
t h e  g r e a t e r  w il l  be  th e  f i r m ' s  Z s c o r e ,  a n d  th e  g r e a t e r  th e  
p r o b a b i l i t y  th a t  th e  f i r m  w i l l  f a l l  in  th e  g r o u p  t h a t  i s s u e d  c o n v e r t ib l e s  
T he  s ig n i f ic a n c e  of th e  r e s u l t s  i s  d i s c u s s e d  l a t e r  in th e  s e c t io n  
c o n c e rn in g  p o s s ib le  im p l i c a t io n s .
It  i s  e v id e n t  t h a t  th e  d i s c r i m i n a n t  fu n c t io n  h a d  t h e  p o w e r  to  
s e p a r a t e  th e  tw o  h e te r o g e n e o u s  g r o u p s  in  t h i s  s tu d y . M o r e o v e r ,  i t  
n o t  on ly  h a d  th e  p o w e r  to  s e p a r a t e  th e  g r o u p s ,  bu t i t  d id  s ig n i f ic a n t ly  
s e p a r a t e  t h e m .  In  a d d i t io n ,  s o m e  p r e l i m i n a r y  c o n c lu s io n s  c a n  be  
s t a t e d  c o n c e rn in g  th e  r e l a t i v e  w e ig h t  of th e  s ix  v a r i a b l e s  u s e d  in  th e  
m o d e l .  H o w e v e r ,  b e fo r e  a n y  g e n e r a l  c o n c lu s io n s  c an  be  d ra w n ,  i t  
m u s t  be d e t e r m i n e d  w h e th e r  o r  n o t  th e  m o d e l  c a n  be e x p e c te d  to  w o rk  
f o r  a n y  g ro u p  of r a n d o m ly  d r a w n  f i r m s .  T h is  in v o lv e s  v a l id a t in g  th e  
m o d e l .
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V a lid a tio n  of th e  M o de l 
I t w a s  c o n c lu d e d ,  in  th e  p r e c e d in g  s e c t io n ,  th a t  t h e r e  w a s  
in d e e d  a s ig n i f ic a n t  d i f f e r e n c e  in th e  tw o g r o u p s  u n d e r  s tu d y .  In 
MDA a s t a t i s t i c a l  d i f f e r e n c e  b e tw e e n  tw o  g r o u p s  c a n  r e s u l t  f r o m  t h r e e  
d i f f e r e n t  s o u r c e s :
(1) t r u e  d i f f e r e n c e s  b e tw e e n  th e  g r o u p s ,
(2) s a m p l in g  e r r o r s ,
(3) i n te n s iv e  s e a r c h  fo r  th e  v a r i a b l e s  th a t  w o r k  b e s t  in
i 12s a m p le .
T h e  o b je c t iv e  in v a l id a t in g  th e  t e s t  i s  to  e l im in a te  th e  p o s s i b i l i t y  th a t
th e  d i f f e r e n c e  in th e  tw o  g r o u p s  i s  d u e  to  (2) o r  (3) a b o v e .
S a m p lin g  e r r o r s  o c c u r  w h en  a  d i s c r i m i n a n t  t e s t  is  a p p l i e d  to
th e  s a m e  s a m p le  of d a ta  th a t  w as  u s e d  to  d e r i v e  th e  d i s c r i m i n a n t
fu n c t io n .  T h e  d i s c r i m i n a n t  " f i t "  to  th e  d a ta  i s  th e  on e  t h a t  m a x i m iz e s
th e  p r e d i c t i v e  p o w e r  o f  th e  fu n c t io n  f o r  th e  p a r t i c u l a r  s a m p le  be ing  
13
s tu d ie d .  If th e  u n d e r ly in g  p o p u la t io n  i s ,  in  f a c t ,  h o m o g e n e o u s ,  
b u t  th e  s a m p le  m e a n s  a r e  so m e h o w  d i f f e r e n t  d u e  to  e r r o r s  in  
s a m p l in g  o r  m e a s u r e m e n t ,  d i s c r i m i n a n t  a n a l y s i s  w i l l  c e n t e r  on th e
^ R o n a l d  E . F r a n k ,  W il l ia m  F .  M a s s y ,  a n d  D o na ld  G.
M o r r i s o n ,  " B ia s  in  M u lt ip le  D i s c r i m i n a n t  A n a ly s i s ,  "  J o u r n a l  o f 
M a r k e t in g  R e s e a r c h  2 (A u g u s t  1965): 254.
*"*lbid., p .  2 53.
d i f f e r e n c e s  in th e  s a m p l e s .  T he  r e s u l t  w i l l  be a n  u p w a rd  b ia s  t h a t
14
w il l  sho w  d i f f e r e n c e s  in  p o p u la t io n s  th a t  a r e  no t  r e a l .
S e a r c h  b ia s  i s  b u i l t  in to  th e  m o d e l  by th e  r e s e a r c h e r .  It 
o c c u r s  w hen  the  r e s e a r c h e r  t r y s  e v e r y  p o s s ib l e  c o m b in a t io n  of 
v a r i a b l e s  in  th e  m o d e l ,  a n d  th e n  u s e s  th a t  c o m b in a t io n  th a t  sh o w s  the  
m o s t  d i s c r i m i n a t o r y  p o w e r .  F o r  e x a m p le ,  t h e r e  w e r e  s ix te e n  
v a r i a b l e s  a v a i l a b l e  fo r  u s e  in  th i s  s tu d y .  If i n s t e a d  of c h o o s in g  th e  
v a r i a b l e s  w ith  th e  c r i t e r i a  d e s c r i b e d  p r e v io u s ly ,  e v e r y  p o s s ib l e  
s u b s e t  of th e  s ix t e e n  v a r i a b l e s  w e r e  t r i e d  in  th e  m o d e l ,  a n d  th a t  
s u b s e t  t h a t  m a x im iz e d  th e  p r e d i c t i v e  p o w e r  of th e  e q u a t io n  c h o s e n ,  
s e a r c h  b ia s  w ould  be  p r e s e n t .  C l e a r ly ,  a  v a l id a t io n  p r o c e d u r e  i s  
n e e d e d  th a t  w i l l  d e te c t  b o th  s a m p l in g  e r r o r s  a n d  s e a r c h  b ia s .
F r a n k ,  M a s s y ,  a n d  M o r r i s o n  s u g g e s t  th a t  th e  p r e f e r r e d
15m e th o d  fo r  v a l id a t io n  i s  th e  s p l i t  s a m p le  a p p r o a c h .  T h e  p r o c e d u r e  
c o n s i s t s  of s p l i t t in g  th e  o r ig in a l  s a m p le  in to  tw o  s u b s a m p le s :  one 
to  d e r iv e  a  d i s c r i m i n a n t  fu n c t io n  a n d  th e  o th e r  fo r  v a l id a t io n .  O nce  
th e  d i s c r i m i n a n t  fu n c t io n  i s  d e t e r m i n e d ,  i t  i s  u s e d  to  c l a s s i f y  th e  
u n i t s  of th e  v a l id a t io n  s a m p le  in to  a g r o u p  m e m b e r s h i p .  T he  c l a s s i ­
f ic a t io n  of th e  v a l id a t io n  s a m p le  w i l l  be f r e e  of s a m p l in g  e r r o r s  o r  
s e a r c h  b i a s .  A nd  s in c e  th e  v a l id a t io n  s a m p le  i s  f r e e  o f  b ia s ,  th e
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p r o p o r t io n  of c o r r e c t  c l a s s i f i c a t i o n s  w ill  be l e s s  th a n  th a t  in th e  
a n a l y s i s  s a m p le ,  by th e  a m o u n t  of th e  o r i g in a l  b ia s .  ^
T h e  v a l id a t io n  p r o c e d u r e  u s e d  in  t h i s  s tu d y  i s  a  s im p le  m o d i -
17f ic a t io n  of th e  s p l i t  s a m p le  a p p ro a c h .  In th e  o r i g in a l  t e s t ,  th e  n u ll  
h y p o th e s is ,  t h a t  t h e r e  w a s  no s ig n i f ic a n t  d i f f e r e n c e  b e tw ee n  th e  m e a n  
v e c t o r  o f s ix  v a r i a b l e s  f r o m  f i r m s  t h a t  i s s u e d  c o n v e r t ib l e  s e c u r i t i e s  
in  1967 a n d  a r a n d o m  s a m p le  of f i r m s  th a t  d id  n o t,  w a s  r e j e c t e d .  It 
w a s  c o n c lu d e d  th a t  th e  m e a n  v e c to r  o f v a r i a b l e s  f o r  f i r m s  th a t  
i s s u e d  c o n v e r t ib l e  s e c u r i t i e s  w a s  g r e a t e r  th a n  th a t  v e c t o r  f o r  f i r m s  
th a t  d id  n o t .  T h e  MDA p r o c e d u r e  th e n  c l a s s i f i e d  72 p e r c e n t  of th e  
i s s u in g  f i r m s  in to  th e  c o r r e c t  g ro u p .  Now t h i s  t e s t  i s  b i a s e d  b e c a u s e  
o f  s a m p l in g  e r r o r s .  T h a t  i s ,  th e  d i s c r i m i n a n t  fu n c t io n  w a s  a p p l ie d  
to  th e  s a m e  tw o  g ro u p s  u s e d  to  e s t i m a t e  th e  d i s c r i m i n a n t  c o e f f i c i e n t s .  
T h e  v a l id a t io n  p r o c e d u r e ,  in  th i s  c a s e ,  in v o lv e d  g a th e r in g  in f o r m a t io n  
f o r  f if ty  n ew  f i r m s .  T h e  d i s c r i m i n a n t  c o e f f i c i e n t s  d e r i v e d  f r o m  th e  
o r i g in a l  s a m p le  w e r e  th e n  m u l t ip l i e d  by th e  v a lu e s  of th e  v a r i a b l e s  
f o r  th e  f if ty  new  f i r m s .  T h e  o b je c t iv e  is  to  s e e  if  th e  d i s c r i m i n a n t  
fu n c t io n  w i l l  d i s c r i m i n a t e  a s  w e l l ,  on any  r a n d o m  s a m p le  of f i r m s ,  
a s  it  d id  on  th e  o r i g in a l  s a m p le .  It  i s  e x p e c te d  th a t  t h e  p r o p o r t io n  
of f i r m s  c l a s s i f i e d  c o r r e c t l y  in  th e  v a l id a t io n  s a m p le  w il l  be l e s s
Ib id .
17 T h e  a u th o r  g r a t e f u l ly  a c k n o w le d g e s  th e  a d v ic e  o f D r .  D av id  
W. S m ith  of th e  D e p a r tm e n t  of E x p e r i m e n t a l  S t a t i s t i c s  a t  L o u is ia n a  
S ta te  U n iv e r s i ty ,  on  th e  m e th o d  of m o d ify in g  th e  s p l i t  s a m p le  a p p r o a c h .
th a n  th e  o r ig in a l  s a m p le  due  to  th e  s y s t e m a t i c  b ia s  a s s o c i a t e d  w ith  
s a m p l in g  e r r o r s .  T h e  f a c t  th a t  th e  v a l id a t io n  t e s t  i s  e x p e c te d  to  
c l a s s i f y  a  s m a l l e r  p r o p o r t io n  c o r r e c t l y  i s  n o t  i m p o r t a n t .  T h e  m a j o r  
q u e s t io n  i s  w il l  th e  p r o p o r t io n  c o r r e c t l y  c l a s s i f i e d  by  th e  v a l id a t io n  
t e s t  d i f f e r  s ig n i f ic a n t ly  f r o m  th e  o r ig in a l  t e s t .  In o th e r  w o r d s ,  th e  
d i f f e r e n c e  in  the  p r o p o r t i o n s  c l a s s i f i e d  c o r r e c t l y  by th e  tw o  t e s t s  i s  
d ue  to  b i a s .  T h e  o b je c t iv e  i s  to  s e e  i f  t h i s  b i a s  i s  s ig n i f i c a n t .  T h e  
v a l id a t io n  t e s t  u s e d  in  t h i s  s tu d y  w i l l  a l s o  id e n t i fy  a n y  b ia s  t h a t  m ig h t  
be p r e s e n t  due to  in t e n s iv e  s e a r c h .  R e c a l l  t h a t  w hen  th e  o r ig in a l  
s a m p le  w a s  c h o s e n ,  a l l  f i r m s  th a t  i s s u e d  c o n v e r t ib l e  b o n d s  in  1967 
w e r e  u s e d  to  m a k e  u p  th e  t e s t  g ro u p .  T he  c o n t r o l  g ro u p  w a s  m a d e  up  
o f  f i r m s  th a t  r e l i e d  on o th e r  ty p e s  of f in a n c in g .  Now s in c e  a l l  f i r m s  
th a t  i s s u e d  c o n v e r t ib l e s  w e r e  u s e d  in  th e  o r i g in a l  t e s t ,  t h e r e  a r e  
on ly  f i r m s  th a t  d id  no t u s e  c o n v e r t ib l e s  l e f t  in  t h e  d a ta  s e t .  F i f ty  
f i r m s  w e r e  c h o s e n  r a n d o m ly  f r o m  t h i s  g ro u p .  It  i s  e x p e c te d  t h a t  th e  
Z v a lu e s  f o r  a l l  f i r m s  in  t h i s  g ro u p  w i l l  f a l l  b e lo w  th e  c r i t i c a l  Z 
of . 00425. M o re  s p e c i f i c a l ly ,  s in c e  th e  o r i g in a l  t e s t  c l a s s i f i e d  72 
p e r c e n t  of th e  f i r m s  c o r r e c t l y ,  it  i s  e x p e c te d  t h a t  th e  v a l id a t io n  t e s t  
w i l l  c l a s s i f y  a p r o p o r t io n  of th e  n ew  f i r m s  in to  g ro u p  tw o , t h a t  i s  
n o t  s ig n i f ic a n t ly  l e s s  th a n  72 p e r c e n t .  T h e  t e s t  i s :
i .  Ho: p^  -  p j  = ■ 72. T h a t  i s ,  t h e r e  i s  no  s ig n i f ic a n t
d i f f e r e n c e  in  th e  p r o p o r t i o n  o f  f i r m s  c l a s s i f i e d  
c o r r e c t l y  in  th e  a n a l y s i s  t e s t  a n d  th e  p r o p o r t i o n  
c l a s s i f i e d  c o r r e c t l y  in  th e  v a l id a t io n  t e s t .
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i i .  Ha: i s  lesB than  p^. T he  proportion of f irm s
c la s s i f ie d  c o r r e c t ly  in  th e  validation t e s t  is  
l e s s  th a n  th e  p ro p o r t io n  c la s s i f ie d  c o r r e c t l y  
in the  a n a ly s i s  t e s t .
i i i .  S ince  th e  f i r m s  w ill  e i t h e r  fa l l  in  g ro u p  one o r  g ro u p  
tw o, and  t h e r e  is  one s a m p le ,  the  b in o m ia l  t e s t  can  
be u s e d  to  t e s t  fo r  a  s ig n if ic a n t  d i f f e r e n c e  in  
p ro p o r t io n s .
iv . T he  s ig n if ic a n c e  le v e l  i s  .0 5 ,  and  th e  n u m b e r  of 
o b s e rv a t io n s  i s  50.
v. T he  n u m b e r  of f i r m s  c l a s s i f i e d  c o r r e c t l y  in the
a n a ly s i s  w as  36 o r  72 p e r c e n t .  T h e  n u m b e r  
c l a s s i f i e d  c o r r e c t l y  in th e  v a l id a t io n  t e s t  w a s  32 
o r  64 p e r c e n t .
v i. — = - 1 .2 6  is  l e s s  th a n  t  1 .6 4 5 ;
7  50. (. 72)(. 28)
t h e r e f o r e ,  a c c e p t  th e  n u l l  h y p o th e s is  a n d  co n c lu d e  
th a t  t h e r e  i s  no s ig n i f ic a n t  d i f f e r e n c e  in  th e  p r o p o r ­
t io n  of f i r m s  c l a s s i f i e d  c o r r e c t l y  in  th e  a n a ly s i s  
s a m p le  and  th a t  c l a s s i f i e d  c o r r e c t l y  in th e  v a l id a t io n  
s a m p le .
It c an  a l s o  be  co n c lu d ed , a s  a  r e s u l t  of the  v a l id a t io n  p r o c e d u r e ,  
th a t  w h ile  t h e r e  w as so m e  b ia s  in  th e  o r ig in a l  a n a l y s i s ,  i t  w a s  no t
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s ig n i f ic a n t  a n d  th e  p r o c e d u r e  w ill  c l a s s i f y  new  f i r m s  a s  w e l l  a s  i t  
d id  in  t h e  o r ig in a l  a n a l y s i s .
E f fe c t s  of M e a s u r e m e n t  E r r o r
T h e  tw o  e r r o r s  d e s c r i b e d  in  th e  p r e v io u s  s e c t io n  a r e  g e n e r a l l y
r e g a r d e d  a s  th e  m o s t  l ik e ly  to  b i a s  a  d i s c r i m i n a n t  a n a l y s i s  a n d  le a d
to  a f a u l ty  c o n c lu s io n .  O ne o th e r  ty p e  of e r r o r  i s  n o te w o r th y , a n d
th a t  i s ,  th e  e r r o r s  t h a t  c a n  r e s u l t  f r o m  m e a s u r i n g  th e  v a lu e s  o f th e
v a r i a b l e s .  T h is  i s  known a s  th e  " e r r o r s - i n - v a r i a b l e s ” p r o b l e m  a n d
i s  d i s c u s s e d  in  m o s t  e c o n o m e t r i c s  t e x tb o o k s .
T h e  v a r i a b l e  p r o f i l e  u s e d  in  t h i s  s tu d y  in c lu d e s  fo u r  v a r i a b l e s
d e r i v e d  f r o m  i n te r n a l ly  g e n e r a t e d  a c c o u n t in g  d a ta ;  i . e .  , s i z e ,
p r o f i t a b i l i ty ,  c a s h  flov. p e r  s h a r e ,  a n d  g ro w th .  T h e  o th e r  tw o
v a r i a b l e s ,  s y s t e m a t i c  a n d  u n s y s t e m a t i c  r i s k ,  w e r e  c o m p u te d  f r o m
m a r k e t  d a ta .  T h o m p s o n  p o in ts  ou t  t h a t  a c c o u n t in g  d a ta  c a n ,  in  i t s e l f ,
be a s o u r c e  of e r r o r .  T h e  e r r o r s  o r ig in a te  f r o m  d i f f e r e n t  m e th o d s
u s e d  to  m e a s u r e  th e  s a m e  p h e n o m e n a .  F o r  e x a m p le ,  L IF O  o r
F IF O  c a n  be u s e d  to  e v a lu a te  i n v e n t o r i e s ,  a v e r a g e  in v e n to ry  o r
end in g  in v e n to ry  c a n  be  u s e d  to  c a l c u l a t e  in v e n to ry  t u r n o v e r ,  a n d
18e s t i m a t e s  a r e  s o m e t i m e s  m a d e  f r o m  v e r y  s m a l l  s a m p le s .  T h e  
a c c o u n t in g  d a ta  u s e d  in  t h i s  s tu d y  w e r e  s t a n d a r d i z e d  so  th a t  e a c h
18 D av id  J .  T h o m p s o n  II, " S o u r c e s  of S y s te m a t i c  R is k  in  
C o m m o n  S to c k s ,  "  J o u r n a l  of B u s i n e s s  49 (A p r i l  1976); 17 5.
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a c c o u n t in g  v a r i a b l e  m e a s u r e s  w h a t i t  p u r p o r t s  to  m e a s u r e  in e x a c t ly  
th e  s a m e  w ay  f o r  e a c h  f i r m .  T h e r e  i s  th e n ,  no  m e a s u r e m e n t  e r r o r  
in  th e  a c c o u n t in g  v a r i a b l e s  th a t  w ould  b ia s  th e  a n a l y s i s .
T h e  m a r k e t  v a r i a b l e s  a r e  q u i te  a n o th e r  m a t t e r .  E r r o r  d id  
r e s u l t  in  th e  m e a s u r e m e n t  of in d iv id u a l  f i r m ' s  v a lu e s  f o r  s y s t e m a t i c  
r i s k  (be ta )  a n d  u n s y s t e m a t i c  r i s k  ( the  r e s i d u a l  v a r i a n c e ) .  T h e  e r r o r s  
in  v a lu e s  f o r  in d iv id u a l  f i r m s  r e s u l t e d  f r o m  u s in g  m o n th ly  d a ta  o v e r  
a tw o y e a r  p e r io d .  T w e n ty - fo u r  m o n th ly  o b s e r v a t i o n s  a r e  n o t  
s u f f ic ie n t  to  o b ta in  a  good f i t  fo r  th e  b e ta  s t a t i s t i c .  M o r e o v e r ,  th e  
l a c k  of a  goo d  f i t  r e s u l t e d  in  a  g r e a t e r  d e g r e e  of r e s i d u a l  v a r i a n c e .  
T h e  i m p o r t a n t  q u e s t io n  i s ,  how  d id  th e  p r e s e n c e  of t h e s e  e r r o r s  in  
th e  m e a s u r e m e n t s  f o r  in d iv id u a l  f i r m s  a f f e c t  th e  d i s c r i m i n a n t  
a n a l y s i s  o f  th e  tw o  g r o u p s ?
A g r e a t  d e a l  of r e c e n t  w o r k  h a s  b e e n  c o n c e r n e d  w ith  o b ta in  -
19ing  m o r e  a c c u r a t e  e s t i m a t e s  of th e  b e ta  p a r a m e t e r .  T he  s tu d i e s  
h a v e  a d d r e s s e d  b o th  th e  p r o b l e m  of th e  n o n - s t a t i o n a r y  c h a r a c t e r  
o f b e ta  o v e r  t i m e ,  a n d  th e  p r o b l e m  of m e a s u r e m e n t  e r r o r  in  v a lu e s  
f o r  in d iv id u a l  f i r m s  a s  t h o s e  e r r o r s  a f f e c t  a n a l y s i s  o f  g r o u p s  of
19 F o r  e x a m p le  s e e ,  M a r s h a l l  E . B lu m e ,  " P o r t f o l i o  T h e o r y :
A S tep  T o w a r d  I t s  P r a c t i c a l  A p p l ic a t io n ,  "  J o u r n a l  o f  B u s i n e s s  43 
(A p r i l  1970): 152-17  3; B lu m e ,  "O n  th e  A s s e s s m e n t  of R is k ,  "  J o u r n a l  
o f  F in a n c e  26 ( M a rc h  1971): 1 -1 0 ; E u g e n e  F .  F a m a  a n d  J a m e s  D. 
M ac  B e th ,  " R i s k ,  R e tu r n  a n d  E q u i l ib r iu m :  E m p i r i c a l  T e s t s ,  "  J o u r n a l  
o f  P o l i t i c a l  E c o n o m y  81 (M a y -J u n e  1973): 6 0 7 -6 3 6 ;  a n d  M e lv in  J .  
H in ic h  a n d  R ic h a r d  W. R o l l ,  " M e a s u r in g  N o n - S ta t io n a r i t y  in  t h e  
S to c h a s t i c  P r o c e s s  of A s s e t  R e t u r n s , "  W o rk in g  P a p e r ,  7 4 -5 3 .  
U n iv e r s i ty  o f  C a l i f o r n ia  a t  L o s  A n g e le s ,  M a r c h ,  1975.
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f i rm B . T h e  g e n e r a l  m e th o d  of " i r o n in g  o u t"  n o n - s t a t i o n a r i t y  a n d
in d iv id u a l  e r r o r  i s  know n a s  the  " g ro u p in g "  p r o c e d u r e .  T he  b a s ic
id e a  i s  to  u s e  p o r t f o l io s  r a t h e r  th a n  in d iv id u a l  s e c u r i t i e s  to  c a l c u l a t e
b e ta s  on th e  g r o u n d s  th a t  th e  r e s u l t i n g  e s t i m a t e s  w il l  be  c l o s e r  to
t h e i r  t r u e  v a lu e s .  T h e  p o r t f o l io  w i l l  a v e r a g e  ou t, by c r o s s - s e c t i o n a l
20
c o l l e c t io n ,  e v e n ts  p e c u l i a r  to  in d iv id u a l  s e c u r i t i e s .  H in ic h  a n d
R o ll  s u g g e s t  a l s o ,  th a t  th e  c r o s s  s e c t i o n  w i l l  s m o o th  ou t  c h a n g e s  in
21
th e  m o d e l 's  p a r a m e t e r s  th a t  a r e  u n iq u e  to  in d iv id u a l  f i r m s .  In
a d d i t io n ,  B lu m e  found  t h a t  a  l a r g e  m a g n i tu d e  of r e s i d u a l  v a r i a n c e
m a y  m a k e  th e  m o d e l  in a d e q u a te  to  e v a lu a te  a n  in d iv id u a l  f i r m ,  bu t
22t h a t  i t  i s  a d e q u a te  f o r  c r o s s - s e c t i o n a l  a n a l y s i s .
T h e  v a lu e s  fo r  b e ta  a n d  th e  r e s i d u a l  v a r i a n c e ,  in  t h i s  s tu d y ,  
w e r e  d e r iv e d  f r o m  a c r o s s - s e c t i o n  of f i r m s .  T h e  t o t a l  n u m b e r  o f 
o b s e r v a t i o n s  u s e d  to  d e r i v e  t h o s e  v a lu e s  w a s  s ix  h u n d r e d  f o r  e a c h  
g ro u p ;  i .  e . , tw e n ty - f iv e  f i r m s  t i m e s  t w e n ty - f o u r  m o n th s .  T h e  
d i s c r i m i n a n t  c o e f f i c i e n t s  f o r  e a c h  o f  th e  tw o  m a r k e t  v a r i a b l e s  th u s  
r e s u l t e d  f r o m  tw e lv e  h u n d r e d  o b s e r v a t i o n s .  M o r e o v e r ,  a n  a d d i t i o n a l  
tw e lv e  h u n d r e d  o b s e r v a t io n s  w e r e  n e c e s s a r y  to  c o m p le t e  th e  v a l id a t io n  
p r o c e s s  in  th e  p r e c e d in g  s e c t io n .  T h e  e r r o r s  in  m e a s u r e m e n t  fo r
20 R i c h a r d  W. R o l l ,  "A C r i t i q u e  o f  th e  A s s e t  P r i c i n g  T h e o r i e s  
T e s t s , "  W o rk ing  P a p e r ,  1 -76 , U n iv e r s i ty  o f  C a l i f o r n ia  a t  L o s  
A n g e le s ,  1976, p . 51.
21
H in ic h  a n d  R o l l ,  p . 44 .
^ B l u m e ,  "O n  T h e  A s s e s s m e n t  of R i s k , "  p . 7 .
88
in d iv id u a l  f i r m s  have* a s  H in ich  a n d  R o ll  s a id ,  b e e n  " s m o o th e d  o u t"  
by th e  c r o s s - s e c t i o n  g ro u p in g .  T h e  d i f f e r e n c e s  in  th e  v a lu e s  of th e  
v a r i a b l e s  f o r  th e  tw o g r o u p s  u n d e r  s tu d y  m a in ta in  t h e i r  i n t e g r i t y  
a n d  th e  e r r o r s  in  m e a s u r e m e n t  h a d  no  e f f e c t  on t h e  r e s u l t s  of th e  
d i s c r i m i n a n t  m o d e l .
C o n c lu s io n s  a n d  I m p l ic a t io n s
C o n c lu s io n s
F in a n c in g  s t r a t e g y ,  a s  d e f in e d  in  C h a p te r  II, r e f e r s  to  th e  
c h o ic e  o f  p a r t i c u l a r  m e a n s  o f  f in a n c in g  in  th e  c u r r e n t  p e r io d .  It 
i n c lu d e s  a t t e m p t s  to  e x p lo i t  t im in g  a n d  w h a te v e r  g r o s s  i m p e r f e c t io n s  
th e  m a r k e t  i s  s u b je c t  to  th a t  a l lo w  f i r m s  to  o f fe r  t h e i r  s e c u r i t i e s  in  
s o m e  b e s t  ( m o s t  v a lu a b le )  f o r m .  O b v io u s ly ,  a d v a n ta g e s  th a t  e x is t  
in  on e  t i m e  p e r i o d  m a y  n o t  e x i s t  in  a n o th e r .  If t h e r e  a r e  g r o s s  
i m p e r f e c t i o n s  t h a t  th e  m a r k e t  i s  s u b je c t  to ,  a s  s t a t e d  by H a le y  a n d  
S c h a l l ,  t h e s e  i m p e r f e c t i o n s  m a y  c h a n g e  f r o m  one  t im e  p e r io d  to  th e  
n e x t .  It w a s ,  t h e r e f o r e ,  n e c e s s a r y  to  i s o l a t e  one  t i m e  p e r io d  on 
w h ic h  to  b a s e  t h i s  s tu d y ,  a n d  i t  fo l lo w s  t h a t  the  c o n c lu s io n s  r e a c h e d  
in  t h i s  s tu d y  a r e  a p p l i c a b le  to  a  m o n e y  a n d  c a p i t a l  m a r k e t  s i tu a t io n  
s u c h  a s  t h a t  d e s c r i b e d  in  C h a p te r  III, a n d  t h e r e  i s  n o  r e a s o n  to  
b e l i e v e  th a t  th e  c o n c lu s io n s  a r e  so  g e n e r a l  th a t  th e y  a r e  a p p l i c a b le  
to  a n y  t im e  p e r io d .
T h e r e  i s  no  r e a l  c o n s e n s u s  in  th e  l i t e r a t u r e  a s  to  w h e th e r  
c o n v e r t ib l e  f in a n c in g  i s  a  to o l  o f  th e  r e l a t i v e ly  s m a l l ,  m o r e
s p e c u la t iv e  f i r m s  o r  w h e th e r  a  f i r m  h a s  to  be l a r g e  a n d  r e l a t i v e l y  
w e l l  know n to  i s s u e  c o n v e r t ib l e  b o n d s .  In th e  p r e c e d in g  c h a p t e r ,  
d i f f e r e n t  w r i t e r s  w e r e  q u o te d  a s  e x p r e s s in g  bo th  p o in ts  o f v iew .
If t h e r e  i s  a  p r e p o n d e r a n c e  o f f o lk lo r e  on o n e  s id e  o r  th e  o t h e r ,  i t  
s e e m s  to  le a n  t o w a r d  th a t  s id e  th a t  v ie w s  th e  c o n v e r t ib l e  i s s u in g  
f i r m  a s  r e l a t i v e ly  s m a l l  w i th  s o m e  p o te n t i a l  f o r  g ro w th .  T h e  r e s u l t s  
o f th i s  s tu d y  show  s o m e th in g  q u i te  d i f f e r e n t ,  a n d  m a y  e v e n  be  a  b i t  
s u r p r i s i n g .  T h e  c o e f f ic ie n t  of th e  p r o x y  f o r  s i z e  is  p o s i t iv e .  T h is  
m e a n s  th a t  th e  l a r g e r  th e  f i r m ,  th e  m o r e  l ik e ly  i t  i s  to  i s s u e  a  
c o n v e r t ib l e  bon d . A s u p e r f i c i a l  c o n c lu s io n ,  a t  t h i s  p o in t ,  m ig h t  be 
t h a t  f i r m s  th a t  i s s u e  c o n v e r t ib l e s  a r e  r e l a t i v e l y  l a r g e r  th a n  f i r m s  
t h a t  do  no t i s s u e  s u c h  s e c u r i t i e s .  A c l o s e r  s tu d y  m ig h t  r e v e a l  t h a t  
in  t ig h t  m o n e y  a n d  c a p i t a l  m a r k e t s  w ith  i n t e r e s t  r a t e s  a t  h i s t o r i c a l  
h ig h s ,  a n y  f i r m ,  r e g a r d l e s s  of s i z e ,  w il l  c o n s i d e r  c o n v e r t ib l e  b o n d s .  
R . C . A . , R a l s t o n - P u r i n a ,  a n d  T e n n e c o  c l e a r l y  h a d  o t h e r  f in a n c in g  
a l t e r n a t i v e s ,  bu t  c h o s e  th e  c o n v e r t i b l e s ,  e i t h e r  to  e s c a p e  th e  h ig h  
i n t e r e s t  r a t e s  o r  to  a d d  to  t h e i r  e q u i ty  b a s e .  It i s  a l s o  c o n c e iv a b le  
th a t  in  su c h  a m a r k e t  m a n y  u n s e a s o n e d  c o m p a n ie s  w o u ld  h a v e  g r e a t  
d i f f ic u l ty  o b ta in in g  fund s  an y  o th e r  w ay . It i s  a  c o n c lu s io n  o f  t h i s  
s tu d y  th e n ,  t h a t  in  a  c a p i ta l  m a r k e t  s i t u a t i o n  s u c h  a s  th a t  d e s c r i b e d  
in  C h a p te r  III, f i r m s  o f  a l l  s i z e s  w il l  c o n s i d e r  th e  c o n v e r t ib l e  
a l t e r n a t i v e .  T he  a c t u a l  i s s u e s ,  h o w e v e r ,  a r e  m o r e  l ik e ly  to  c o m e  
f r o m  th e  r e l a t i v e ly  w e l l -k n o w n  " b l u e - c h ip "  c o m p a n ie s  s u c h  a s  th e
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a f o r e m e n t io n e d  R a l s t o n - P u r i n a ,  R . C. A. , a n d  T e n n e c o .  A p r i m a r y  
r e a s o n  fo r  th i s  s e e m s  to  be  th a t  th e  m a r k e t  in  g e n e r a l ,  a n d  i n s t i t u t io n s  
in  p a r t i c u l a r ,  h a v e  b e c o m e  m o r e  r e c e p t i v e  to  th e  id e a  of c o n v e r t i b l e s .  
In 1967 c o n v e r t ib l e s  s e e m e d  to  ta k e  on s o m e  new  c l a s s ,  a n d  to  th e  
e x te n t  th a t  i n s t i tu t io n s  w e r e  b e c o m in g  m o r e  i n t e r e s t e d ,  th e  g r e a t e r  
w a s  th e  d e m a n d  f o r  " b l u e - c h ip "  c o n v e r t i b l e s .  T h is  c o n c lu s io n  i s  in  
no w ay  c o n s i s t e n t  w ith  th e  id e a  t h a t  c o n v e r t ib l e  bonds a r e  p r i m a r i l y  
th e  to o l  of s m a l l  s p e c u la t iv e  f i r m s .
M o s t  w r i t e r s  a r e  o f th e  o p in io n  th a t  f i r m s  th a t  i s s u e  c o n ­
v e r t i b l e  s e c u r i t i e s  w i l l  h a v e  s o m e  p o te n t i a l  f o r  g ro w th .  T h e  
c o n c e p t  of d e la y e d  e q u i ty  i s  d i r e c t l y  r e l a t e d  to  g ro w th ,  a n d  w ith o u t  
g ro w th  t h i s  s t r a t e g y  w il l  no t  w o rk .  T he  c o e f f ic ie n t  o f th e  p r o x y  f o r  
g r o w th  in  T a b le  5 -3  i s  p o s i t iv e  in d ic a t in g  th a t  th e  g r e a t e r  th e  r a t e  of 
g ro w th  f o r  a  f i r m ,  th e  m o r e  l ik e ly  th e  f i r m  w il l  be  to  i s s u e  c o n v e r t ­
i b l e s .  M o r e o v e r ,  th e  p ro x y  f o r  th e  r a t e  of g ro w th  r a n k e d  s e c o n d  
in  c o n t r ib u t io n  to  th e  o v e r a l l  d i s c r i m i n a n t  fu n c t io n .  I t  i s  e a s y  to  
c o m e  to  a  r e l a t i v e l y  s t r o n g  c o n c lu s io n  th a t  f i r m s  th a t  i s s u e  c o n ­
v e r t i b l e s  e x p e r i e n c e  a  g r e a t e r  r a t e  of g ro w th  tw e n ty - f o u r  m o n th s  
p r i o r  to  th e  d a te  of i s s u e  th a n  f i r m s  in  g e n e r a l .  It i s  n o t  c e r t a i n  
t h a t  t h i s  o b s e r v e d  r a t e  of g ro w th  i s  a n  in d ic a t io n  of p o te n t i a l  g ro w th ,  
bu t  it  i s  r e a s o n a b l e  to  c o n c lu d e  t h a t  t h i s  i s  in d e e d  th e  c a s e .
T h e  o th e r  fo u r  v a r i a b l e s  w e r e  in c lu d e d  in  th e  m o d e l  in  a n  
e f f o r t  t o  d e t e r m i n e  w h e th e r  o r  n o t  th e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r
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d i f f e r s  in  a n y  w ay  b e tw e e n  th e  tw o g ro u p s  o f  f i r m s .  T h e r e  i s  a  p ro x y  
f o r  p r o f i t a b i l i ty ,  a n d  s in c e  t h e r e  a r e  d i f f e r e n t  ty p e s  of r i s k ,  t h e r e  
a r e  t h r e e  p r o x i e s  f o r  r i s k .
T he c o e f f ic ie n t  of the  p r o x y  f o r  p r o f i t a b i l i ty  i s  n e g a t iv e  
in d ic a t in g  th e  m o r e  p r o f i t a b le  a f i r m ,  th e  m o r e  l ik e ly  i t  w i l l  no t 
i s s u e  c o n v e r t ib l e  b o n d s .  T h is  i s  a  r e a s o n a b l e  c o n c lu s io n .  F i r m s  
th a t  a r e  v e r y  p r o f i t a b le  a r e  m o r e  l ik e ly  to  r e l y  on i n te r n a l l y  
g e n e r a t e d  fu n d s  th a n  f i r m s  th a t  a r e  no t  so  p r o f i t a b le .  T h is  c o n c lu s io n  
w a s  e x p e c te d .  P r o f i t a b i l i t y  i s  n o t ,  h o w e v e r ,  a  m e a s u r e  o f r e t u r n  to  
s h a r e h o l d e r s .  I t  o n ly  h a s  a n  in f lu e n c e  on r e t u r n .  T h e  r e l a t i o n s h i p  
b e tw e e n  p r o f i t  a n d  r e t u r n  i s  d i s c u s s e d  f u r t h e r  in  th e  s e c t io n  on 
im p l i c a t i o n s  f o r  i n v e s t o r s .
One s o u r c e  of r i s k  c a n  be  m e a s u r e d  by a c c o u n t in g  i n f o r m a ­
t io n .  T h is  is  th e  r i s k  t h a t  r e s u l t s  f r o m  f ix e d  c h a r g e s ,  g e n e r a l l y  
d i s c u s s e d  in  p r i n c i p l e s  te x tb o o k s .  T h e  a b i l i ty  to  s e r v i c e  f ix ed  
c h a r g e s  i s  m e a s u r e d ,  on  a  r e l a t i v e  b a s i s ,  by c a s h  f lo w s  p e r  s h a r e .
T a b le  5 -3  sh o w s c a s h  f lo w s  p e r  s h a r e  to  h a v e  a  n e g a t iv e  c o e f f ic ie n t  
in d ic a t in g  th a t  t h e  g r e a t e r  a  f i r m ' s  c a s h  f lo w s  p e r  s h a r e  th e  m o r e  
l ik e ly  i t  w i l l  no t  i s s u e  c o n v e r t ib l e  s e c u r i t i e s .  T h is  c o n c lu s io n  w as  
no t u n e x p e c te d .  R e c a l l  f r o m  C h a p te r  111 th a t  one of th e  r e a s o n s  f o r  
i s s u in g  bonds in  1967 w a s  to  r e b u i ld  l iq u id i ty  d e c im a te d  by th e  end  
of th e  1 9 61 -19 65  b o o m  a n d  th e  1966 c r e d i t  c ru n c h .  T h is  c o n c lu s io n  
w a s  a l s o  no t  u n e x p e c te d  b e c a u s e  c a s h  f low s p e r  s h a r e  sh o u ld  be
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h ig h ly  p o s i t iv e ly  c o r r e l a t e d  w ith  p r o f i t a b i l i t y .  T o  t h e  e x te n t  t h a t  
p r o f i t a b i l i t y  a n d  c a s h  f lo w s  p e r  s h a r e  a r e  c o r r e l a t e d ,  th e  
d i s c r i m i n a n t  fu n c t io n  i s  l e s s  e f f i c i e n t ,  bu t a n  e x a m in a t io n  of 
T a b le  5 -3  i n d i c a t e s  t h a t  p r o f i t a b i l i t y  a n d  c a s h  f lo w s  p e r  s h a r e  r a n k  
f i f th  a n d  s ix th  r e s p e c t i v e l y  in  t h e i r  c o n t r i b u t i o n s  to  th e  o v e r a l l  
d i s c r i m i n a n t  fu n c t io n .  I t  i s  s a f e  t o  c o n c lu d e  th e n ,  t h a t  t h e  d e g r e e  
o f c o r r e l a t i o n  b e tw e e n  t h e  tw o  lo w e s t  r a n k in g  v a r i a b l e s  p r o b a b l y  
h a d  no  h a r m f u l  e f f e c t  on  th e  o v e r a l l  f u n c t io n .
M a r k e t  r i s k  i s  p a r t i t i o n e d  in to  i t s  u s u a l  tw o  c o m p o n e n t s .  
S y s t e m a t i c  r i s k  w a s  d e t e r m i n e d  by  c o m p u t in g  th e  r e g r e s s i o n  
c o e f f i c i e n t  (b e ta )  of th e  p r i c e  r e l a t i v e s  f o r  e a c h  s t o c k  a g a i n s t  th e  
S t a n d a r d  a n d  P o o r s  500 s t o c k  in d e x .  U n s y s t e m a t i c  r i s k  i s  d e t e r ­
m in e d  by  th e  r e s i d u a l  v a r i a n c e  of th e  a b o v e  r e g r e s s i o n s ,  a n d  is  
m e a s u r e d  by  t h e  m e a n  s q u a r e  e r r o r .
T h e  p r o x y  f o r  s y s t e m a t i c  r i s k  in  T a b le  5 -3  i s  n e g a t iv e .
T h i s  i n d i c a t e s  t h a t  th e  g r e a t e r  t h e  v a lu e  o f  b e ta ,  t h e  m o r e  l ik e ly  
th e  f i r m  w i l l  f a l l  in to  t h e  g r o u p  t h a t  d o e s  n o t  i s s u e  c o n v e r t i b l e s .
T h e  m e a n  b e ta  f o r  th e  t e s t  g r o u p ,  f r o m  T a b le  5 -2 ,  i s  . 4 5 9 ;  th e  
m e a n  b e ta  f o r  t h e  c o n t r o l  g r o u p  i s  .7 8  5. A p r e l i m i n a r y  c o n c lu s io n  
i s  t h a t  th e  g r o u p  t h a t  d id  n o t  i s s u e  c o n v e r t i b l e s  h a s  m o r e  s y s t e m a t i c  
r i s k  th a n  th e  c o n v e r t i b l e  g r o u p ,  b u t  i t  h a s  l e s s  s y s t e m a t i c  r i s k  th a n  
t h e  m a r k e t .  T h e  c o n v e r t i b l e  g r o u p ,  on  th e  o t h e r  h a n d ,  i s  l e s s  
a f f e c t e d  by t h e  c h a n g in g  n a t u r e  o f th e  m a r k e t  th a n  th e  n o n - c o n v e r t i b l e
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g r o u p  a n d  m a y  b e  a t t r a c t i v e  to  i n v e s t o r s  b e c a u s e  of t h e i r  " d e f e n s iv e "  
n a t u r e .  T h e  p r e l i m i n a r y  c o n c lu s io n  is  s u p e r f i c i a l .  A m o r e  c o m ­
p r e h e n s i v e  c o n c lu s io n  r e g a r d i n g  m a r k e t  r i s k  a n d  p o te n t i a l  d i f f e r e n c e s  
in  th e  r i s k - r e t u r n  c h a r a c t e r  of e a c h  g ro u p  h a s  to  be p o s tp o n e d  u n t i l  
u n s y s t e m a t i c  r i s k  i s  c o n s i d e r e d .
T a b le  5-3  sh o w s  th e  p ro x y  fo r  u n s y s t e m a t i c  r i s k  to  be 
p o s i t iv e .  T h is  i n d i c a t e s  th a t  th e  g r e a t e r  th e  d e g r e e  of u n s y s t e m a t i c  
r i s k  a s s o c i a t e d  w ith  a  f i r m ,  th e  m o r e  l ik e ly  th e  f i r m  w i l l  be a 
c o n v e r t ib l e  i s s u in g  f i r m .  T h e  p r o x y  f o r  u n s y s t e m a t i c  r i s k  is  a l s o  
sh o w n  to  r a n k  f i r s t  in  r e l a t i v e  c o n t r ib u t io n  of th e  v a r i a b l e s  to  th e  
t o t a l  d i s c r im i n a t in g  p o w e r  of th e  d i s c r i m i n a n t  fu n c t io n .  It i s ,  
t h e r e f o r e ,  s a f e  t o  c o n c lu d e  s t r o n g ly  th a t  f i r m s  th a t  i s s u e  c o n v e r t ib l e s  
h a v e  a s ig n i f ic a n t ly  g r e a t e r  d e g r e e  o f u n s y s t e m a t i c  r i s k  a s s o c i a t e d  
w ith  t h e m  th a n  do  f i r m s  th a t  do  n o t  i s s u e  c o n v e r t i b l e s .
In s u m m a r y ,  th e  m a j o r  c o n c lu s io n s  of t h i s  s tu d y  th u s  f a r  a r e  
th a t  th e  f i r m  th a t  w i l l  a t t e m p t  to  e m p lo y  th e  s t r a t e g i c  a d v a n ta g e s  of 
c o n v e r t ib l e  f in a n c in g ,  in  a  c a p i t a l  m a r k e t  s u c h  a s  d e s c r i b e d  in  
C h a p te r  III is  a  r e l a t i v e ly  l a r g e ,  w e l l -k n o w n  f i r m  th a t  h a s  h a d  a  
b e t t e r  r e c o r d  of g ro w th  tw o  y e a r s  p r i o r  to  i s s u e  th a n  f i r m s  in  
g e n e r a l .  T h e  f i r m  w i l l  no t  h a v e  a s  good  a  r e c o r d  of p r o f i t  o r  c a s h  
f lo w s  tw o  y e a r s  p r i o r  to  i s s u e  a s  f i r m s  in  g e n e r a l ,  a n d  w i l l  o f f e r  
l e s s  s y s t e m a t i c  a n d  m o r e  u n s y s t e m a t i c  r i s k  th a n  f i r m s  th a t  do  n o t  
i s s u e  c o n v e r t ib l e  b o n d s .
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T h e  p u r p o s e  of in c lu d in g  i n d i c a t o r s  o f r i s k  a n d  r e t u r n  in  th e  
m o d e l  w a s  to  d e t e r m i n e  w h e th e r  o r  n o t  th e  r i s k - r e t u r n  t r a d e o f f  w a s  
in  a n y  w ay  d i f f e r e n t  b e tw e e n  f i r m s  t h a t  i s s u e  c o n v e r t i b l e s  a n d  f i r m s  
t h a t  r e l y  on o t h e r  t y p e s  o f  f in a n c in g .  If t h e r e  i s  a  d i f f e r e n c e  i t  m e a n s ,  
o f  c o u r s e ,  t h a t  th e  v a lu e  o f t h e  f i r m s  i s  d e t e r m i n e d  d i f f e r e n t l y .
T h e  m a j o r  c o n c lu s io n  o f  t h i s  s tu d y  i s  t h a t  t h e  r i s k - r e t u r n  
t r a d e o f f  c h a r a c t e r  o f th e  tw o  g r o u p s  o f  f i r m s  i s  i n d e e d  d i f f e r e n t .
T h e  g r e a t e r  t h e  i n d i c a t o r s  o f  p r o f i t a b i l i t y ,  c a s h  f lo w s  p e r  s h a r e ,  
a n d  s y s t e m a t i c  r i s k ,  t h e  m o r e  l ik e ly  t h e  f i r m  w o u ld  be a  n o n -  
c o n v e r t i b l e  i s s u i n g  f i r m .  T o  t h e  e x te n t  t h a t  i n v e s t o r s  p e r c e i v e  
p r o f i t  a n d  c a s h  f lo w s  to  b e  i n d i c a t o r s  o f  r e t u r n  a n d  s a f e t y  in  r e g a r d  
t o  a c c o u n t in g  r i s k ,  a n d  to  th e  e x te n t  t h a t  t h e y  p e r c e i v e  s y s t e m a t i c  
r i s k  a s  t h e  r e l e v a n t  i n d i c a t o r  o f  m a r k e t  r i s k  t h e y  t r a d e  o ff  t h e s e  
f a c t o r s  t o  d e t e r m i n e  th e  v a lu e  o f  t h e  f i r m .  T h e  g r e a t e r  th e  v a l u e s  
f o r  g r o w th  a n d  u n s y s t e m a t i c  r i s k  t h e  m o r e  l i k e l y  th e  f i r m  w a s  to  
i s s u e  c o n v e r t i b l e s ,  l o  th e  e x te n t  t h a t  i n v e s t o r s  p e r c e i v e  g r o w th  a s  
a n  i n d i c a t o r  o f r e t u r n ,  a n d  to  t h e  e x te n t  t h a t  t h e y  p e r c e i v e  u n s y s t e m ­
a t i c  r i s k  a s  t h e  r e l e v a n t  i n d i c a t o r  o f m a r k e t  r i s k ,  th e y  t r a d e  off 
t h e s e  v a r i a b l e s  t o  d e t e r m i n e  th e  v a lu e  o f t h e  f i r m .  I t  i s  a r g u e d
t h a t  i f  m a r k e t s  a r e  e f f i c i e n t  a n d  i n v e s t o r s  a r e  w e l l  d i v e r s i f i e d  t h a t
22
t h e  o n ly  r e l e v a n t  r i s k  i s  s y s t e m a t i c  r i s k .  T o  th e  e x te n t  t h a t
^ J a m e s  C . V an  H o r n e ,  F i n a n c i a l  M a n a g e m e n t  a n d  P o l i c y ,
4 th  ed .  (E n g le w o o d :  P r e n t i c e - H a l l ,  1977), p . 6 3 .
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m a r k e t s  h a v e  i m p e r f e c t i o n s  a n d  i n v e s t o r s  a r e  n o t  w e l l  d i v e r s i f i e d
u n s y s t e m a t i c  r i s k  b e c o m e s  i m p o r t a n t .  B lu m e  found  t h a t  a l th o u g h
p o r t f o l io  t h e o r y  a s s u m e s  th a t  in d iv id u a l  i n v e s t o r s  w i l l  d iv e r s i f y
a n d  c o n s id e r  th e  r i s k  o f  th e  p o r t f o l io  a s  a  w h o le  r a t h e r  th a n  e a c h
a s s e t  in d iv id u a l ly ,  t h e r e  i s  v e r y  l i t t l e  e m p i r i c a l  w o r k  in d ic a t in g
23th a t  p e o p le  do, in  f a c t ,  b e h a v e  a c c o r d i n g  to  th e  a s s u m p t io n .
T h is  s tu d y  h a s  r e s u l t e d  in  a  c o n t r ib u t io n  to w a r d  th e  c o n ­
s t r u c t i o n  o f a  t h e o r y  c o n c e rn in g  (1) th e  c h a r a c t e r i s t i c s  of f i r m s  
th a t  a t t e m p t  to  e x p lo i t  th e  s t r a t e g i c  a d v a n ta g e s  of c o n v e r t ib l e  
f in a n c in g ,  a n d  (2) th e  d i f f e r e n c e s  in  r i s k - r e t u r n  t r a d e o f f  p r o x i e s  
of f i r m s  th a t  i s s u e  c o n v e r t i b l e s  a n d  f i r m s  t h a t  r e l y  on  o th e r  
f o r m s  o f  f in a n c in g .  T h e  f a c t  t h a t  t h e r e  a r e  d i f f e r e n c e s  in  th e  
r i s k - r e t u r n  t r a d e o f f  p r o x i e s  in d ic a t e  th a t  t h e  f i r m s  a r e  v a lu e d  
d i f f e r e n t ly .  T h e  t h e o r y  i s  o f f e r e d  a s  a  p l a u s ib l e ,  a n d  l o g ic a l  
e x p la n a t io n  o f  o b s e r v e d  p h e n o m e n a .  T h e  n e x t  lo g ic a l  q u e s t io n  
sh o u ld  b e :  w ha t a r e  th e  i m p l i c a t i o n s  o f  th e  new  t h e o r y ?
I m p l ic a t io n s  f o r  th e  F i r m
T h e  i m p l i c a t i o n s  o f  th e  n e w ly  c o n s t r u c t e d  t h r e o r y  f o r  f i r m s  
a n d  f in a n c ia l  m a n a g e r s  a r e  c o n s t r a i n e d  by th e  n o r m a t iv e  g o a l  f o r
23 B lu m e ,  "O n  th e  A s s e s s m e n t  of R isk ,  M pp. 3 -4 .
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th e  f i r m .  T h e  r i s k - r e t u r n  t r a d e o f f  e n ta i l s  a  c o n s i d e r a t i o n  o f  th e  
f i r m s  c o s t  of c a p i t a l .  It i s  in c u m b e n t  on f i r m s  to  o f f e r  t h e i r  
s e c u r i t i e s  in  th e  m o s t  v a lu a b le  f o r m .  T o  th e  e x te n t  th a t  f i r m s  
s u c c e e d  in  th i s  th e y  m o v e  to w a r d  th e  a c h ie v e m e n t  of t h e i r  g o a l.
T h e r e  i s  no r e a s o n  to  b e l ie v e  t h a t  c o n v e r t ib l e  b o n d s  a r e ,  on  th e  
a v e r a g e ,  m o r e  v a lu a b le  th a n  o th e r  s e c u r i t i e s .  T h e  d e c i s io n  to  u s e  
c o n v e r t i b l e s  sh o u ld  be  a n  a t t e m p t  to  t a k e  a d v a n ta g e  of s h o r t - t e r m  
f in a n c in g  s t r a t e g y  in  a  p a r t i c u l a r  m a r k e t  s i tu a t io n .  T h e  s t r a t e g i c  
a d v a n ta g e s  of u s in g  c o n v e r t i b l e s ,  a s  w e l l  a s  a  m a r k e t  s i t u a t io n  in  
w h ic h  th e  a d v a n ta g e s  w o u ld  s u r e l y  e x i s t  w a s  d i s c u s s e d  a t  g r e a t  
le n g th  in  C h a p te r  II. T h e  s u c c e s s  of th e  c o n v e r t ib l e  o f f e r in g s  i s  
p r i m a r i l y  d e p e n d e n t  on m a r k e t  r e c e p t i v i ty .  T h e  n ew ly  o f f e r e d  
t h e o r y  s u g g e s t s  t h a t  i n v e s t o r s  w ho a r e  i n t e r e s t e d  in  c o n v e r t i b l e s ,  
t r a d e  o ff  u n s y s t e m a t i c  r i s k  a n d  r e t u r n  in  th e  f o r m  of g ro w th .  T h e  
im p l i c a t i o n s  of th e  t h e o r y  a r e  c l e a r  f o r  f i r m s  th a t  a r e  s e e k in g  th e  
s t r a t e g i c  a d v a n ta g e s  o f  c o n v e r t ib l e  f in a n c in g .  F i r s t ,  th e y  sh o u ld  be 
a w a r e  t h a t  th e y  a r e  a p p e a l in g  to  i n v e s t o r s  w ho c a n  h a n d le  (by 
d i v e r s i f i c a t i o n )  u n s y s t e m a t i c  r i s k .  S e c o n d ly ,  s i n c e  th e  t h e o r y  
s u g g e s t s  t h a t  th e  i n v e s t o r s  a r e  lo ok in g  f o r  r e t u r n  in  th e  f o r m  of 
g ro w th ,  th e  f i r m  th a t  h a s  p o te n t i a l  f o r  g ro w th ,  a s  p e r c e i v e d  by 
i n v e s t o r s ,  w i l l  f ind  a  g r e a t e r  d e g r e e  of m a r k e t  r e c e p t i v i ty  th a n  
f i r m s  th a t  h a v e  l i t t l e  o r  no  p r o s p e c t s  f o r  g ro w th .  In s h o r t ,  k n o w le d g e  
o f  p o te n t i a l  i n v e s t o r s  r i s k - r e t u r n  t r a d e o f f  p r o x i e s  p r o v id e s  t h e  f i r m
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w ith  p r i o r  k n o w led g e  of who t h e i r  i n v e s t o r s  w il l  b e .  It fo l lo w s  
th a t  i f  th e y  know w ho t h e i r  i n v e s t o r s  a r e  l ik e ly  to  b e ,  m o r e  
in f o r m a t io n  w il l  be  a v a i l a b l e  on w h ic h  to  b a s e  d e c i s io n s  o f f in a n c in g  
s t r a t e g y .
I m p l ic a t io n s  f o r  th e  I n v e s to r
T h e  i m p l i c a t io n s  f o r  i n v e s t o r s  a r e  e s s e n t i a l l y  t h e  s a m e  a s  
t h e  i m p l i c a t io n s  f o r  f i r m s ,  e x c e p t  t h a t  th e y  a r e  v ie w e d  f r o m  a  
d i f f e r e n t  p e r s p e c t i v e .  A g a in ,  t h e r e  i s  no  r e a s o n  to  b e l ie v e  t h a t  
c o n v e r t ib l e  b o n d s  a r e ,  on  th e  a v e r a g e ,  s u p e r i o r  to  o t h e r  s e c u r i t i e s .  
T h e i r  v a lu e ,  to  th e  i n v e s t o r ,  i s  d e t e r m i n e d  by  how  th e  i n v e s t o r  
v ie w s  th e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  of th e  s e c u r i t y .  A g r e a t  
d e a l  h a s  b e e n  w r i t t e n  c o n c e rn in g  how  i n v e s t o r s  v a lu e  t h i s  r i s k -  
r e t u r n  t r a d e o f f .  S o m e  of th e  t h e o r i e s  of v a lu a t io n  w e r e  r e v ie w e d  
in  C h a p te r  II a n d  n e e d  n o t be  r e i t e r a t e d  h e r e .  T h e  i m p o r t a n t  
im p l i c a t io n  h e r e  i s  t h a t  th e  r e s u l t s  of t h i s  s tu d y  in d ic a t e  t h a t  th e  
c o n v e r t ib l e  i s s u i n g  f i r m s  h av e  a  g r e a t e r  d e g r e e  of u n s y s t e m a t i c  
r i s k  th a n  o t h e r  f i r m s .  T o  th e  e x te n t  t h a t  i n v e s t o r s  f e e l  th e y  c a n  
h a n d le  (by d i v e r s i f i c a t io n )  th e  g r e a t e r  d e g r e e  of u n s y s t e m a t i c  r i s k ,  
a s s o c i a t e d  w ith  c o n v e r t i b l e s ,  th e  c o n v e r t i b l e s  b e c o m e  m o r e  
a t t r a c t i v e ,  e s p e c i a l l y  s in c e  th e y  h a v e  l e s s  s y s t e m a t i c  r i s k  th a n  
c o m m o n  s to c k s .  M o r e o v e r ,  i f  i n v e s t o r s  f e e l  t h a t  th e y  c a n  r e d u c e
u n s y s t e m a t i c  r i s k  a n d  s t i l l  h av e  a c h a n c e  f o r  a  c a p i t a l  g a in  v ia  
c o n v e r s io n ,  c o n v e r t ib l e s  b e c o m e  a t t r a c t i v e  in d e e d .  J u s t  how 
a t t r a c t i v e  c o n v e r t ib l e s  a r e  to  in d iv id u a l  i n v e s t o r s  i s  w e l l  e s t a b l i s h e d  
in  t r a d i t i o n a l  w is d o m . It i s  a  fu n c t io n  of w h e th e r  o r  not th e  i n v e s to r  
i s  w il l in g  to  a c c e p t  a  lo w e r  i n t e r e s t  in c o m e  in  r e t u r n  fo r  th e  c h a n c e  
f o r  a c a p i ta l  g a in ,  a n d  th e  m a r g i n a l  i m p a c t  t h a t  th e  c o n v e r t ib l e  w i l l  
h a v e  on h is  to ta l  p o r t f o l io  r i s k .  T o  r e i t e r a t e  B l u m e 's  e a r l i e r  
p o s i t io n ,  w h e th e r  o r  no t i n v e s t o r s  a c t u a l l y  b e h a v e  a c c o rd in g  to  
t r a d i t i o n a l  w is d o m  h a s  n o t  b e e n  e s t a b l i s h e d .  T h e  p o in t  i s  t h a t  now , 
a s  a  r e s u l t  of th i s  s tu d y ,  m o r e  in f o r m a t io n  is  a v a i l a b l e  to  i n v e s t o r s .
C H A P T E R  VI
SU M M A R Y  A N D  C O N C L U S IO N S  
S u m m a r y
In t h i s  s tu d y  a  c o n t r i b u t i o n  i s  o f f e r e d  t o w a r d  th e  c o n s t r u c t i o n  
o f  a  t h e o r y  c o n c e r n i n g  th e  n a t u r e  o f  f i r m s  t h a t  s e e k  th e  s t r a t e g i c  
a d v a n ta g e s  o f c o n v e r t i b l e  f i n a n c in g .  M o r e  s p e c i f i c a l l y ,  th e  q u e s t io n s  
w e r e  a s k e d :  If t h e r e  a r e  a d v a n t a g e s  o f  c o n v e r t i b l e  f in a n c in g  in  
c e r t a i n  c a p i t a l  m a r k e t  s i t u a t i o n s ,  w h a t  a r e  t h o s e  a d v a n t a g e s ?  A nd  
m o r e  i m p o r t a n t l y ,  a r e  t h e  c h a r a c t e r i s t i c s  o f  f i r m s  t h a t  i s s u e  
c o n v e r t i b l e  b o n d s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  c h a r a c t e r i s t i c s  of 
f i r m s  t h a t  r e l y  o n  o t h e r  t y p e s  o f f i n a n c in g ?  In  o r d e r  to  s t a r t  a n  
in q u i r y  in to  t h e  a n s w e r s  o f  t h e s e  q u e s t i o n s ,  i t  w a s  f i r s t  n e c e s s a r y  to  
r e v i e w  t h e o r i e s  o f h o w  i n v e s t o r s  v a lu e  c o n v e r t i b l e  b o n d s ,  a n d  
s e c o n d ly ,  to  r e v i e w  r e a s o n s  g iv e n  b y  p r a c t i t i o n e r s  f o r  i s s u i n g  
c o n v e r t i b l e s .
T h e o r i e s  o f  V a lu a t io n
A g r e a t  d e a l  h a s  b e e n  w r i t t e n  on th e  v a lu a t io n  of c o n v e r t i b l e  
s e c u r i t i e s .  In t h i s  s tu d y ,  t h e  r e v i e w  o f  t h e o r i e s  o f v a lu e  r e f l e c t s  t h e  
a p p a r e n t  e v o lu t io n  o f  th o u g h t  on v a lu a t io n .  T h e  e v o lu t io n  o f  th o u g h t
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c an  be d e s c r i b e d  in  rou g h ly  t h r e e  p h a s e s :  f i r s t ,  th e  p r e - c a p i t a l  
a s s e t  p r ic in g  m o d e l  (CAPM ) p h a se  m a y  in c lu d e  a l l  w o rk s  th a t  b a s e  
e x -a n te  v a lu a tio n  on an  e x p e c te d  r a t e  of g ro w th  f o r  the  u n d e r ly in g  
c o m m o n  s to ck , r e s u l t in g  in  p ro b a b i l i s t i c  v a lu e s .  S econd ly , th e  C A P M  
p h a se  m a y  in c lu d e  th o s e  w o rk s  th a t  t r e a t  c o n v e r t ib le  d e b e n t u r e s - - l i k e  
t h e i r  u n d e r ly in g  co m m o n  s h a r e s - - a s  c o m p o n e n ts  of a  r i s k y  m a r k e t  
p o r t fo l io .  F in a l ly ,  th e  e q u i l ib r iu m  o p tio n  p r ic in g  p h a se  c o n ta in s  
w o rk s  th a t  p e r m i t  th e  q u a n ti f ic a t io n  of th e  v a r io u s  f a c t o r s  th a t  a f f e c t  
the  v a lu e  o f an  op tion . C h a p te r  II c o n ta in s  e x a m p le s  of m o d e ls  th a t  
i l l u s t r a t e  e a c h  of th e  t h r e e  p h a s e s .
The U se  of C o n v e r t ib le  Bonds
T he  v iew p o in ts  of p r a c t i t i o n e r s  c o n c e rn in g  th e  s t r a t e g ic  
a d v a n ta g e s  of c o n v e r t ib le  bonds s e e m  to  c o r r o b o r a t e  e a c h  o th e r .  T h e  
p r i m a r y  r e a s o n ,  g iven  by f in a n c ia l  e x e c u t iv e s ,  fo r  i s s u in g  c o n v e r t ib le s  
i s  to  i n c r e a s e  e q u ity ,  and  s p e c i f ic a l ly  t o  i s s u e  t h i s  new  e q u ity  on a 
d e la y e d  b a s i s .  T h e  v iew p o in ts  e x p r e s s e d  by f in a n c ia l  e x e c u t iv e s  a l s o  
s e e m  to  b a ck  up th e  t h e o r e t i c a l  c o n te n t io n  th a t  th e  f i r m  m ig h t  h av e  
so m e  in v e s tm e n t  o p p o r tu n i t ie s  th a t  the  m a r k e t  i s  not a w a r e  of, o r  if 
th e  m a r k e t  is  a w a re ,  i t  i s  s im p ly  m o r e  p e s s i m i s t i c  c o n c e rn in g  the  
p ro f i ta b i l i ty  of th o s e  p r o j e c t s .  In t h i s  c a s e ,  th e  f i r m  w ould  i s s u e  
c o n v e r t ib le  bonds w ith  a c o n v e r s io n  p r i c e  a p p ro x im a t in g  th e  v a lu e  
of the  s to c k  if  th e  m a r k e t  a g r e e d  w ith  m a n a g e m e n t  on th e  v a lu e  of th e
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in v e s tm e n ts .  If the  in v e s tm e n t  o p p o r tu n i t ie s  t u r n  out a s  w e ll  a s  
m a n a g e m e n t  p r e d ic te d  the  m a r k e t  p r i c e  of th e  s to c k  w ill  go up an d  
th e  bonds can  be c o n v e r te d .  Thui,, m a n a g e m e n t  can  i s s u e  d e la y e d  
e q u ity  and  the  p r e s e n t  s h a r e h o ld e r s  r e c e iv e  the  b e n e f i t  of th e  p r o f i t ­
a b le  in v e s tm e n t  o p p o r tu n i t ie s .  T he  se c o n d  m a jo r  r e a s o n  fo r  i s s u in g  
c o n v e r t ib le s ,  u n c o v e re d  in  th e  e m p i r i c a l  s tu d ie s ,  w as  th a t  th e  
c o n v e r t ib le  f e a tu r e  w as u se d  to  " s w e e te n "  a  d eb t  i s s u e  so  a s  to  o b ta in  
a  lo w e r  i n t e r e s t  r a te .
S e v e ra l  o th e r  r e a s o n s  w e r e  s u g g e s te d  fo r  i s su in g  c o n v e r t ib le  
b o n d s , su c h  a s  u s in g  th e m  a s  a  m e th o d  of s a v in g  on i s s u e  c o s t s  of 
c o m m o n  s to c k ,  an d  a p p ea lin g  to  in s t i tu t io n s  th a t  a r e  r e s t r i c t e d  in  
t h e i r  a b i l i ty  to  ho ld  co m m o n  s to c k .  No e m p i r i c a l  s tu d ie s  h ave  b e en  
u n d e r ta k e n  to  m e a s u r e  the  m a g n i tu d e  of e i th e r  of t h e s e  s t r a t e g i e s ,  
but a s  th e  r e s t r i c t i o n s  on in s t i tu t io n s  b eg an  to  be r e l a x e d  in  th e  l a t e  
1 9 6 0 's ,  the  e f fe c ts  of th is  s t r a t e g y  would lo g ic a l ly  s e e m  to  d im in is h .  
On the  o th e r  hand , a s  i s s u e  c o s t s  b e co m e  m o r e  of a r e l e v a n t  f a c to r ,  
th e  e f fe c ts  of th i s  s t r a t e g y  sho u ld  b e c o m e  m o r e  im p o r ta n t .  One o th e r  
s u g g e s t io n ,  on w hich  t h e r e  i s  no e m p i r i c a l  e v id e n c e ,  i s  th a t  f i r m s  
i s s u e  c o n v e r t ib le  d eb t  in  the  hope th a t  i n v e s to r s  w il l  p e r c e iv e  i t  a s  
equ ity  and th is  w ill  in  tu r n  s t r e t c h  th e  f i r m ' s  d e b t  c a p a c i ty .  A lthough  
th e s e  an d  o th e r  s t r a t e g i e s  m ay , in  fa c t ,  be u s e d  a t  d i f f e re n t  t im e s ,  
th e  r e s p o n d e n ts  to  th e  e m p i r i c a l  s tu d ie s ,  r e v ie w e d  in  C h a p te r  U, 
m e n t io n e d  none of th e  m o r e  exo tic  r e a s o n s  fo r  u s in g  c o n v e r t ib le s .
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A Unique T im e  P e r i o d  a n d  T h e  G ro w th  of C o n v e r t i b l e  B ond a
W h a te v e r  m a y  be  th e  s t r a t e g i c  a d v a n ta g e s  a s s o c i a t e d  w ith  
i s s u in g  c o n v e r t ib l e  b o n d s ,  t h e r e  i s  no r e a s o n  to  b e l i e v e  th a t  t h e s e  
a d v a n ta g e s  r e m a i n  s t a t i c  o v e r  t i m e ,  o r  w h e th e r  th e y  e x i s t  to  th e  
s a m e  d e g r e e  a t  d i f f e r e n t  p o in ts  in  t im e .  In  o r d e r  to  s tu d y  th e  
c h a r a c t e r i s t i c s  of f i r m s  th a t  a t t e m p t  to  e x p lo i t  th e  a d v a n ta g e s  
a s s o c i a t e d  w ith  c o n v e r t ib l e  f in a n c in g ,  i t  w a s  n e c e s s a r y  to  i s o l a t e  one  
p e r io d  in  t im e  on w h ic h  to  b a s e  t h i s  s tu d y .
D e s c r ip t iv e  s t a t i s t i c s  a n d  h i s t o r i c a l  c a p i t a l  m a r k e t  l i t e r a t u r e  
r e v e a l  1967 a s  a  y e a r  so  u n iq u e  t h a t  th e  c o l l e c t iv e  a t t i t u d e s  of b o th  
b o r r o w e r s  a n d  l e n d e r s  s e e m e d  to  c h a n g e .  T h e  g r e a t  d e m a n d  f o r  
fu nds  fo l lo w in g  th e  1961-19 66  b o o m  c r e a t e d  a  p a r a d o x .  F i r m s  w e r e  
w i l l in g  to  pay  m o r e  fo r  fu n d s  th a n  th e  " a c c e p t e d 11 c e i l in g  a n d  l e n d e r s  
w e r e  u n a b le  to  t a k e  a d v a n ta g e  o f i t ,  p a r t i a l l y  b e c a u s e  th e  h ig h e r  r a t e s  
c o n n o te d  u n a c c e p ta b le  r i s k  to  i n s t i t u t io n s .  I t w a s  a t  t h i s  t im e ,  a n d  
p a r t i a l l y  f o r  t h i s  r e a s o n ,  th a t  c o n v e r t ib le  b o n d s  b e c a m e  a m o r e  
s ig n i f ic a n t  i n s t r u m e n t  in  th e  m a r k e t .  In 1967 t o t a l  bond i s s u e s  
i n c r e a s e d  by 60  p e r c e n t  o v e r  1966, but c o n v e r t ib l e  b o n d s  i n c r e a s e d  
by  129 p e r c e n t .  S o m e  of th e  r e a s o n s  f o r  th e  n e w -fo u n d  s t r e n g th  of 
th e  c o n v e r t ib l e s  w e r e  th e  s a m e  a s  th o s e  c i t e d  a s  r e a s o n s  f o r  th e  
e x i s te n c e  of th e  s e c u r i t i e s  in  C h a p te r  II. S o m e  f i r m s  w e r e  t r y in g  to  
e s c a p e  th e  r e c o r d  h ig h  i n t e r e s t  r a t e s  a n d  o t h e r s  w e r e  t r y in g  to  b u ild  
t h e i r  e q u ity  b a s e .
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R e g a r d l e s s  o f th e  r e a s o n s  f o r  so  m a n y  c o n v e r t ib le  s e c u r i t i e s  
c o m in g  to  the  m a r k e t ,  t h e r e  w ould  h a v e  b e e n  a g r e a t  d e a l  of d i f f ic u l ty  
in s e l l in g  th o s e  i s s u e s  h a d  n o t  s o m e  c h a n g e  ta k e n  p la c e  on th e  buy ing  
s id e .  P r i o r  to  1967 s p e c u l a t o r s  c o u ld  buy  c o n v e r t ib l e s  on a  10 p e r ­
c e n t  m a r g in .  In m i d - 1967 th e  F e d e r a l  R e s e r v e  B o a r d  f e l t  t h a t  w ith  
th e  g r e a t  p r o l i f e r a t i o n  of c o n v e r t ib l e s ,  s p e c u la t io n  m ig h t  get ou t  of 
h an d . T h ey , t h e r e f o r e ,  p r o p o s e d  th a t  b u y e r s  pu t u p  70 p e r c e n t  in  
c a s h  r a t h e r  th a n  10 p e r c e n t  a s  b e f o r e .  L a t e r  in th e  y e a r  th e y  
s o f te n e d  t h i s  p r o p o s a l  to  th e  c u r r e n t  r a t e  o f 50 p e r c e n t .  But th e  
m e r e  p r o p o s a l  s e e m e d  to  c u t  off a  g r e a t  d e a l  of c r e d i t  to  s p e c u l a t o r s .
A s  th e  s p e c u l a to r s  d ro p p e d  ou t of th e  c o n v e r t ib l e  m a r k e t ,  i n s t i t u t io n s  
m o v e d  in  to  ta k e  t h e i r  p l a c e .  A s a  r e s u l t ,  i t  i s  s a i d  t h a t  c o n v e r t ib l e s  
to o k  on so m e  new  c l a s s  in  1967. On th e  i s s u in g  s id e  b o th  l a r g e  a n d  
s m a l l  c o m p a n ie s  c a m e  to  th e  m a r k e t  w ith  a r e c o r d  v o lu m e  o f  c o n ­
v e r t i b l e s .  On th e  buy ing  s id e  c a l m e r  a n d  m o r e  s o b e r  in s t i t u t io n a l  
i n v e s t o r s  to o k  th e  p la c e  o f  s p e c u l a t o r s .  T h is  in  t u r n  c r e a t e d  a  
g r e a t e r  d e m a n d  f o r  q u a l i ty ,  c o n v e r t ib l e s  f - o m  T,b lue  c h ip '1 f i r m s .
1967 w a s  a n d  r e m a i n s  th e  y e a r  t h a t  r e c o r d  v o lu m e s  of good  q u a l i ty  
c o n v e r t ib l e s  c a m e  to  t h e  m a r k e t .  Not a l l  f i r m s  i s s u e d  c o n v e r t ib l e s  
f o r  th e  s a m e  r e a s o n s ,  bu t  t h e r e  i s  r e a s o n  to  b e l ie v e  th a t  m o s t  f i r m s  
in  n e e d  of new  fu n d s  in  1967 c o n s i d e r e d  c o n v e r t ib l e s  a s  a n  a l t e r n a t i v e .
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S a m p le  an d  V a r ia b le  S e le c t io n
T h e  s a m p le  u s e d  in  t h i s  s tu dy  w a s  c h o s e n  f r o m  a b a s i c  d a ta  
s e t  of 381 f i r m s .  S e v e n ty - f iv e  of th e  381 f i r m s  i s s u e d  c o n v e r t ib l e s  
o v e r  th e  tw e n ty  y e a r  p e r io d  f r o m  w h ic h  th e  d a ta  w as  c o l l e c te d .  Of 
th e  s e v e n ty - f iv e  f i r m s  th a t  i s s u e d  c o n v e r t ib l e s  o v e r  th e  tw e n ty  y e a r  
p e r io d ,  tw e n ty - f iv e  o r  33 1 /3  p e r c e n t  i s s u e d  in  th e  y e a r  1967. T h is  
i s  e n t i r e ly  c o n s i s t e n t  w ith  th e  c a p i t a l  m a r k e t  s i tu a t io n  d e s c r i b e d  in  
C h a p te r  111, a n d  r e i n f o r c e s  th e  d e c i s io n  to  i s o l a t e  1967 a s  a t i m e  
p e r i o d  on w h ich  to  b a s e  th e  s tu d y . A l l  th e  f i r m s  in  th e  d a ta  s e t  t h a t  
i s s u e d  c o n v e r t ib l e s  in  1967 w e r e  id e n t i f ie d  a n d  g ro u p e d  t o g e t h e r .
T h is  g ro u p  is  r e f e r r e d  to  a s  th e  t e s t  g ro u p ,  a n d  i t  i s  t h e  c h a r a c ­
t e r i s t i c s  of th e  t e s t  g ro u p  t h a t  w e r e  u n d e r  s tu d y .  T w e n ty - f iv e  f i r m s  
th a t  d id  no t i s s u e  c o n v e r t ib l e s  w e r e  c h o s e n  f r o m  th e  s a m e  t im e  p e r io d  
f o r  c o m p a r i s o n  w ith  th e  t e s t  g ro u p ;  t h i s  g r o u p  i s  r e f e r r e d  to  a s  th e  
c o n t r o l  g ro u p .  L a t e r ,  in  o r d e r  to  v a l id a te  th e  m o d e l  a n  a d d i t io n a l  
f i f ty  f i r m s  w e r e  c h o s e n  a t  r a n d o m  f r o m  th e  s a m e  t im e  p e r io d .
T h e  c r i t e r i a  fo r  c h o o s in g  v a r i a b l e s  w a s  p o te n t i a l  d i f f e r e n c e s  
b e tw e e n  g r o u p s ,  t h e i r  r e l e v a n c e  in  r e g a r d  to  th e  v a lu e  o f th e  f i r m ,  
a n d  th e  d e g r e e  to  w h ic h  th e y  h av e  b e e n  d i s c u s s e d  in  th e  l i t e r a t u r e .
In a d d i t io n ,  th e  c h o s e n  v a r i a b l e s  h a d  to  be a v a i la b le  on a  q u a r t e r l y  
b a s i s ,  a n d  h a v e  a  r e l a t i v e ly  low  d e g r e e  of c o r r e l a t i o n  w ith  e a c h  
o th e r ,  T h e  f in a l  v a r i a b l e  p r o f i l e  c o n ta in e d  p r o x i e s  f o r  s ix  a r e a s  f o r
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c o m p a r i s o n :  (1) th e  s i z e  of th e  f irm *  (2) th e  r a t e  o f  grow th* (3) a 
m e a s u r e  of p ro f i ta b i l i ty *  (4) a  m e a s u r e  of b u s in e s s  a n d  f in a n c ia l  
r isk*  (5) a  m e a s u r e  o f s y s t e m a t i c  r isk*  a n d  (6) a  m e a s u r e  o f 
u n s y s te m a t i c  r i s k .
A n a ly s i s
T h e  q u e s t io n  to  be  r e s o l v e d  by  th e  a n a l y s i s  w a s  one of p r e ­
d ic t io n  o r  c l a s s i f i c a t i o n  a n d  th e  e v a lu a t io n  o f  th e  a c c u r a c y  of th a t  
c l a s s i f i c a t i o n .  T he  u s e  o f m u l t ip le  d i s c r i m i n a n t  a n a l y s i s  in  s tu d i e s  
in  f in a n c e  i s  w e l l  know n . The b ib l io g r a p h y  c o n ta in s  a  r a t h e r  c o m ­
p r e h e n s i v e  l i s t  o f  su c h  s tu d ie s ,  a n d  th e y  a l l  h a v e  one  th in g  in  
c o m m o n .  T h e  g r o u p s  in  w h ic h  f i r m s  o r  o th e r  e x p e r i m e n t a l  u n i ts  
a r e  c la s s i f ie d *  a r e  n o m in a l ly  m e a s u r e d ;  th e  p r e d i c t i v e  v a r ia b le s *  
on th e  o t h e r  hand* w e r e  a l l  i n t e r v a l l y  m e a s u r e d .  T h is  s tu d y  a s  in  
th e  s tu d i e s  r e f e r r e d  to* h a s  n o m in a l ly  m e a s u r e d  d e p e n d e n t  v a r i a b l e s  
and  i n t e r v a l l y  m e a s u r e d  p r e d i c t i v e  v a r i a b l e s .  M u l t ip le  d i s c r i m i n a n t  
a n a l y s i s  i s  th e n  a n  a p p r o p r i a t e  t o o l  f o r  th e  a n a l y s i s  in  t h i s  s tu d y .
T h e  m a j o r  r e s u l t s  of th e  a n a l y s i s  w e r e  i n t e r p r e t e d  by 
a n s w e r in g  t h r e e  q u e s t io n s :
(1) Is t h e r e  a s ig n i f i c a n t  d i f f e r e n c e  in  th e  m e a n  v e c t o r s  of 
v a r i a b l e s  f o r  th e  tw o g ro u p s  of f i r m s ?
(2) How w e l l  d id  th e  d i s c r i m i n a n t  fu n c t io n  p e r f o r m ?
(3) How w e ll  d id  th e  in d e p e n d e n t  v a r i a b l e s  p e r f o r m ?
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T h e  a n s w e r  to  q u e s t io n  n u m b e r  one w a s  found  to  be a f f i r m a t iv e ;  
t h e r e  w a s  in d e e d  a  s ig n i f ic a n t  d i f f e r e n c e  in  th e  m e a n  v e c t o r  of 
v a r i a b l e s  f o r  th e  t e s t  g r o u p  a n d  th e  m e a n  v e c t o r  o f v a r i a b l e s  fo r  
th e  c o n t r o l  g ro u p .  T h is  w a s  i n t e r p r e t e d  to  m e a n  th a t  th e  g ro u p s  a r e  
h e te r o g e n e o u s  a n d  th e  d i s c r i m i n a n t  fu n c t io n  h a s  th e  p o w e r  to  
s e p a r a t e  th e m .
T h e  f a c t  th a t  th e  d i s c r i m i n a n t  fu n c t io n  h a s  th e  p o w e r  to  
s e p a r a t e  th e  tw o  g r o u p s  d o e s  no t n e c e s s a r i l y  m e a n  th a t  i t  w il l  
s e p a r a t e  t h e m .  T h is  r a i s e d  q u e s t io n  n u m b e r  tw o  a b o v e .  T h e  d i s ­
c r i m i n a n t  fu n c t io n  p e r f o r m e d  v e r y  w e l l ;  i t  c l a s s i f i e d  s e v e n ty - tw o  
p e r c e n t  of th e  t e s t  g ro u p  c o r r e c t l y .  T h is  w a s  a  s ig n i f ic a n t  p r o p o r t io n  
a t  th e  . 05 le v e l .
T h e  r e l a t i v e  c o n t r ib u t io n  o f  e a c h  of th e  in d e p e n d e n t  v a r i a b l e s  
to  th e  d i s c r i m i n a n t  fu n c t io n  i s  show n  in  T a b le  5 -3 .  In o r d e r  of t h e i r  
p o w e r  to  d i s c r i m i n a t e ,  th e  v a r i a b l e s  r a n k e d :  (1) u n s y s t e m a t i c  r i s k ,
(2) g ro w th ,  (3) s y s t e m a t i c  r i s k ,  (4) s i z e ,  (5) p r o f i t a b i l i ty ,  a n d  
(6) c a s h  f low s p e r  s h a r e .
B e fo re  a n y  g e n e r a l  c o n c lu s io n s  c o u ld  be  d ra w n ,  i t  w a s  
n e c e s s a r y  to  v a l id a te  th e  m o d e l  to  e l im in a te  a n y  p o s s ib i l i ty  th a t  th e  
d i f f e r e n c e  in  th e  tw o  m e a n  v e c t o r s  w a s  due  to  e i t h e r  s a m p l in g  e r r o r s  
o r  s e a r c h  b ia s .  T he  p r o c e d u r e  u s e d  to  v a l id a te  th e  m o d e l  w a s  a 
s im p le  m o d i f ic a t io n  of th e  s p l i t  s a m p le  a p p r o a c h .  T h e  r e s u l t s  of th e  
v a l id a t io n  t e s t  sh o w e d  no  s ig n i f ic a n t  b ia s  in  t h e  a n a l y s i s ,  a n d  i t  w a s
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th u s  c o n c lu d e d ,  th a t  th e  d i s c r i m i n a n t  fu n c t io n  w ou ld  c l a s s i f y  new  
f i r m s  a s  w e l l  a s  i t  d id  th e  o r i g in a l  s a m p le .
T he  a fo r e m e n t io n e d  tw o e r r o r s  a r e  g e n e r a l l y  r e g a r d e d  a s  th e  
m o s t  l ik e ly  to  b ia s  a  d i s c r i m i n a n t  a n a l y s i s  a n d  le a d  to  a fa u l ty  
c o n c lu s io n .  O ne o th e r  ty p e  o f  e r r o r  i s  n o te w o r th y ,  a n d  th a t  i s  th e  
e r r o r s  th a t  c an  r e s u l t  f r o m  m e a s u r i n g  th e  v a lu e s  o f  th e  v a r i a b l e s .
T h e  v a r i a b l e s  u s e d  in  th i s  s tu d y  w e r e  d e r i v e d  f r o m  both  i n t e r n a l ly  
g e n e r a t e d  a c c o u n t in g  d a ta  a n d  m a r k e t  d a ta .  A c co u n tin g  d a ta  c a n ,  in  
i t s e l f ,  be a  s o u r c e  of e r r o r .  T he  e r r o r s  o r i g in a t e  f r o m  d i f f e r e n t  
m e th o d s  u s e d  to  m e a s u r e  th e  s a m e  p h e n o m e n a .  T h e  a c c o u n t in g  d a ta  
u s e d  in t h i s  s tu d y  w as  s t a n d a r d i z e d  s o  t h a t  e a c h  a c c o u n t in g  v a r i a b l e  
m e a s u r e s  w h a t i t  p u r p o r t s  to  m e a s u r e  in  e x a c t ly  th e  s a m e  w ay  fo r  
e a c h  f i r m .  T h e r e  i s ,  th e n ,  no m e a s u r e m e n t  e r r o r  in  th e  a c c o u n t in g  
d a ta  th a t  w ou ld  b i a s  th e  a n a l y s i s .  E r r o r  d id  r e s u l t  in  in d iv id u a l  
f i r m s '  v a lu e s  f o r  s y s t e m a t i c  a n d  u n s y s t e m a t i c  r i s k .  T he  e r r o r s  in 
th e  v a lu e s  fo r  in d iv id u a l  f i r m s  r e s u l t e d  f r o m  o b s e r v in g  th e  p r i c e  
r e l a t i v e s  fo r  on ly  tw e n ty  - f  o u r  m o n th s  p r i o r  to  i s s u e .  T he  tw e n ty  - 
fo u r  o b s e r v a t i o n s  w e r e  n o t  a d e q u a te  t o  p r o d u c e  "g o o d  f i t s "  f o r  th e  
in d iv id u a l  f i r m ' s  b e ta  s t a t i s t i c s .  T h e  i m p o r t a n t  q u e s t io n  i s  how  did  
th e  p r e s e n c e  of t h e s e  e r r o r s  a f f e c t  t h e  d i s c r i m i n a n t  a n a l y s i s  o f  th e  
tw o  g r o u p s ?  T h e  g e n e r a l  m e th o d  of " i r o n in g  o u t"  in d iv id u a l  e r r o r s  
is  know n a s  th e  g ro u p in g  p r o c e d u r e .  T h e  b a s i c  id e a  i s  to  u s e  
p o r t f o l io s  r a t h e r  th a n  in d iv id u a l  s e c u r i t i e s  to  c a l c u l a t e  b e ta s  on th e
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g ro u n d s  th a t  th e  r e s u l t i n g  e s t i m a t e s  w ill  be c l o s e r  to  t h e i r  t r u e  
v a lu e s .  It w as  a l s o  s u g g e s te d  th a t  c r o s s  s e c t i o n a l  a n a l y s i s  w ill  
sm o o th  ou t c h a n g e s  in  th e  m o d e l  t h a t  a r e  u n iq u e  to  in d iv id u a l  f i r m s .
T h e  v a lu e s  fo r  b e ta  a n d  th e  r e s i d u a l  v a r i a n c e ,  in  t h i s  s tu d y , w e r e  
d e r i v e d  f r o m  a  c r o s s  s e c t io n  of f i r m s .  T he  e r r o r s  in  m e a s u r e m e n t  
fo r  in d iv id u a l  f i r m s  h av e  b e e n  " s m o o th e d  o u t"  by c r o s s  s e c t io n a l  
g ro u p in g .  T h e  d i f f e r e n c e s  in  th e  v a lu e s  of th e  v a r i a b l e s  fo r  th e  tw o 
g r o u p s  u n d e r  s tu d y  m a in ta in e d  t h e i r  i n t e g r i t y  a n d  t h e  e r r o r s  in  
m e a s u r e m e n t  h ad  no e f fe c t  on th e  d i s c r i m i n a n t  m o d e l .
C o n c lu s io n s
T he  c o n c lu s io n s  o f t h i s  s tu d y  a n d  th e  im p l i c a t i o n s  o f  t h o s e  
c o n c lu s io n s  a r e  d i s c u s s e d  in  g r e a t  d e ta i l  in  C h a p te r  V. In s u m m a r y ,  
th e  m a j o r  c o n c lu s io n s  a r e  t h a t  t h e  f i r m  t h a t  w i l l  a t t e m p t  to  e m p lo y  
th e  s t r a t e g i c  a d v a n ta g e s  o f  c o n v e r t ib l e  f in a n c in g  in  a  c a p i ta l  m a r k e t  
s i tu a t io n  su c h  a s  d e s c r i b e d  in  C h a p te r  III i s  a  r e l a t i v e l y  l a r g e ,  w e l l -  
know n f i r m  th a t  h a s  had  a  b e t t e r  r e c o r d  of g ro w th  tw o  y e a r s  p r i o r  to  
i s s u e  th a n  f i r m s  in  g e n e r a l .  T h e  f i r m  w i l l  n o t  h a v e  a s  g ood  a  r e c o r d  
o f p r o f i t  o r  c a s h  flow s tw o y e a r s  p r i o r  to  i s s u e  a s  f i r m s  in  g e n e r a l ,  
a n d  w i l l  o f fe r  l e s s  s y s t e m a t i c  a n d  m o r e  u n s y s t e m a t i c  r i s k  th a n  f i r m s  
th a t  do  not i s s u e  c o n v e r t ib le  b o n d s .
T he p u r p o s e  of in c lu d in g  i n d i c a t o r s  of r i s k  a n d  r e t u r n  in  th e  
m o d e l  w a s  to  d e t e r m i n e  w h e th e r  o r  n o t  th e  v a lu e  of th e  f i r m s  i s
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d e te r m i n e d  d i f f e r e n t ly .  T he  m a j o r  c o n c lu s io n  of th e  s tu d y  i s  t h a t  th e  
r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  o f th e  tw o  g r o u p s  o f  f i r m s  i s  in d e e d  
d i f f e r e n t .  T he  g r e a t e r  th e  i n d i c a t o r s  of p r o f i t a b i l i ty ,  c a s h  f lo w s 
p e r  s h a r e ,  a n d  s y s t e m a t i c  r i s k ,  th e  m o r e  l ik e ly  th e  f i r m  w ou ld  be a  
n o n - c o n v e r t ib l e  i s s u in g  f i r m .  T o  th e  e x te n t  th a t  i n v e s t o r s  p e r c e i v e  
p r o f i t  a n d  c a s h  f lo w s  to  be  i n d i c a t o r s  of r e t u r n  a n d  s a f e ty  in  r e g a r d  
to  a c c o u n t in g  r i s k ,  a n d  to  th e  e x te n t  th a t  th e y  p e r c e i v e  s y s t e m a t i c  
r i s k  a s  th e  r e l e v a n t  in d ic a to r  of m a r k e t  r i s k ,  th e y  t r a d e  off t h e s e  
f a c t o r s  to  d e t e r m i n e  th e  v a lu e  of th e  f i r m .  T h e  g r e a t e r  th e  v a lu e s  
f o r  g ro w th  a n d  u n s y s t e m a t i c  r i s k  th e  m o r e  l ik e ly  th e  f i r m  w a s  to  
i s s u e  c o n v e r t i b l e s .  T o  th e  e x te n t  t h a t  i n v e s t o r s  p e r c e i v e  g ro w th  a s  
a n  i n d i c a t o r  of r e t u r n ,  a n d  to  th e  e x te n t  th a t  th e y  p e r c e i v e  u n s y s t e m ­
a t i c  r i s k  a s  t h e  r e l e v a n t  i n d i c a t o r  of m a r k e t  r i s k ,  th e y  t r a d e  off 
t h e s e  v a r i a b l e s  to  d e t e r m i n e  th e  v a lu e  of th e  f i r m .  It i s  a r g u e d  th a t  
if  m a r k e t s  a r e  e f f ic ie n t  a n d  i n v e s t o r s  a r e  w e l l  d i v e r s i f i e d  th a t  th e  
on ly  r e l e v a n t  r i s k  i s  s y s t e m a t i c  r i s k .  To th e  e x te n t  th a t  m a r k e t s  
h av e  im p e r f e c t i o n s  a n d  i n v e s t o r s  a r e  no t w e l l  d i v e r s i f i e d  u n s y s t e m a t i c  
r i s k  b e c o m e s  im p o r t a n t .  T h e r e  i s  v e r y  l i t t l e  e m p i r i c a l  w o rk  
in d ic a t in g  th a t  i n v e s t o r s  w i l l  d i v e r s i f y  a n d  c o n s i d e r  th e  r i s k  o f  th e  
p o r t f o l io  a s  a  w ho le  r a t h e r  th a n  e a c h  a s s e t  in d iv id u a l ly .
T h i s  s tu d y  h a s  r e s u l t e d  in  a  c o n t r ib u t io n  t o w a r d  th e  c o n s t r u c ­
t io n  of a  t h e o r y  c o n c e rn in g  (1) th e  c h a r a c t e r i s t i c s  o f  f i r m s  th a t  
a t t e m p t  to  e x p lo i t  th e  s t r a t e g i c  a d v a n ta g e s  o f  c o n v e r t ib l e  f in a n c in g ,
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a n d  (2) th e  d i f f e r e n c e s  in  th e  r i s k - r e t u r n  t r a d e o f f  p r o x i e s  of f i r m s  
t h a t  i s s u e  c o n v e r t ib l e s  a n d  f i r m s  t h a t  r e l y  on o th e r  t y p e s  of f in a n c in g .
T h e  f a c t  t h a t  t h e r e  a r e  d i f f e r e n c e s  in  th e  r i s k - r e t u r n  t r a d e o f f  p r o x i e s  
i n d ic a te  th a t  th e  f i r m s  a r e  v a lu e d  d i f f e r e n t ly .  T h e  t h e o r y  is  o f f e r e d  
a s  a p l a u s ib l e ,  a n d  lo g ic a l  e x p la n a t io n  of o b s e r v e d  p h e n o m e n a .
In a d d i t io n  to  th e  c o n t r ib u t io n  t o w a r d  th e  c o n s t r u c t io n  o f  a  
t h e o r y  a s  d e s c r i b e d  a b o v e ,  th e  v a lu e  o f  th e  s tu d y  l i e s  n o t  on ly  in  
q u e s t io n s  i t  a n s w e r s ,  but a l s o  p r o v id in g  c l e a r  s t a t e m e n t s  of q u e s t io n s  
th a t  n e e d  a n s w e r in g .  In th i s  r e g a r d ,  t h e r e  a r e  tw o  o b v io u s  a n d  
i m p o r t a n t  q u e s t io n s  t h a t  a r e  p o te n t i a l ly  f r u i t f u l  a r e a s  f o r  f u r t h e r  
s tu d y .  F i r s t ,  w h a t  h a p p e n e d  to  th e  d i s c r i m i n a t o r y  v a r i a b l e s  a f t e r  
i s s u e ?  T h e  o b je c t iv e  in  t h i s  s tu d y  w a s  to  d e t e r m i n e  t h e  n a tu r e  of 
f i r m s  t h a t  i s s u e  c o n v e r t ib l e  b o n d s .  T h is  d i c t a t e d  t h a t  t h e  d a ta  be  
g a th e r e d  a t  th e  t i m e  o r  p r i o r  to  i s s u e .  T h e  q u e s t io n  r e m a i n s :  d id  
th e  i s s u e  of c o n v e r t ib l e  s e c u r i t i e s  c h a n g e  th e  c h a r a c t e r i s t i c s  of th e  
f i r m ,  a n d  in  p a r t i c u l a r  t h e  f i r m ' s  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r ?  
S e c o n d ly ,  i f  th e  p r o p o s i t io n s  in  th e  t h e o r y  a r e  t r u e  c o n c e r n in g  
d i f f e r e n c e s  in  th e  r i s k - r e t u r n  t r a d e o f f  c h a r a c t e r  of th e  tw o  g r o u p s  of 
f i r m s ,  d o e s  th i s  c r e a t e  a  c l i e n t e l e  e f f e c t  a n d ,  i f  so ,  w h a t  ty p e s  o f 
i n v e s t o r s  a r e  a t t r a c t e d  to  e a c h  g ro u p  a n d  w hy?
A P P E N D IX  A
G R O U PS O F  F IR M S  U SED IN T H E  STUDY
T e a t  G ro u p
1. N a t io n a l  D i s t i l l e r s  a n d  C h e m ic a l  C o r p o r a t i o n
2. G r o l i e r  P u b l i s h in g  C o m p a n y
3. M c G r a w - H i l l  I n c o r p o r a t e d
4 . B a x te r  L a b o r a t o r i e s  I n c o r p o r a t e d
5. A r m s t r o n g  R u b b e r  C o m p an y
6 . O w e n s - I l l in o i s  C o m p a n y
7. P e n n - D ix i e  I n d u s t r i e s
8 . H o w m e t C o r p o r a t i o n
9. R e v e r e  C o p p e r  C o m p a n y
10. T r a n e  C o r p o r a t i o n
11. F . M . C. C o r p o r a t i o n
12. Skil C o r p o r a t io n
13. S u n s t r a n d  C o r p o r a t i o n
14. B la c k  a n d  D e c k e r  C o m p a n y
15. C o o p e r  I n d u s t r i e s
16. P i tn e y  B ow es
17. R a d io  C o r p o r a t i o n  of A m e r i c a
18. A d m i r a l  C o r p o r a t i o n
19. G r u m m a n  C o r p o r a t i o n
20. L o c k e e d  C o r p o r a t io n
21. U n ited  T e c h n o lo g ie s
22. C e s s n a  C o r p o r a t i o n
23. I n s i l c o  C o r p o r a t io n
24. G e n e r a l  T e le p h o n e  C o m p an y
25. S ig n a l  C o r p o r a t i o n
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C o n t r o l  G ro u p
1. K e n n e c o t t  C o p p e r  C o m p an y
2. P u l lm a n  C o r p o r a t i o n
3. L o u is ia n a  L a n d  a n d  E x p lo r a t io n
4. F e d e r a l  P a p e r b o a r d  C o m p an y
5. T o o ts ie  R o ll  I n d u s t r i e s
6 . D ia m o n d  I n te r n a t io n a l  C o m p an y
7. C ro w n  Z e l l e r b a c h  C o r p o r a t i o n
8 . A m e r i c a n  S m e l t  a n d  R e f in in g
9. M a y ta g  C o r p o r a t io n
10. O w e n s -C o rn in g  F i b e r g l a s s
11. S im m o n s  C o r p o r a t io n
12. R e p u b lic  S te e l  C o r p o r a t io n
13. Z e n i th  R ad io  C o r p o r a t io n
14. R o c k w e l l  C o r p o r a t io n
15. In m o n t  C o r p o r a t io n
16. T im e  I n c o r p o r a te d
17. A m e r i c a n  C h a in  a n d  C a b le  C o m p a n y
18. B a b c o c k  a n d  W ilcox
19. S t. J o e  M i n e r a l s  C o r p o r a t i o n
20 . I n t e r n a t io n a l  N ic k le  o f  C a n a d a
21. E l i  L i l ly  C o r p o r a t io n
22. S im p l ic i ty  P a t t e r n  C o m p a n y
23. A n h a u s e r  B u s c h  I n c o r p o r a te d
24. S t e w a r t - W a r n e r  C o m p an y  
2 5. G lo b e -U n io n  C o r p o r a t io n
V a lid a tio n  G ro u p
1. A m e r i c a n  C r y s t a l
2. S he ll  Oil C o m p an y
3. P o l a r o id  C o r p o r a t io n
4. E m h a r t  C o r p o r a t io n
5. P r o c t o r  G a m b le  C o m p an y
6. H a l l ib u r to n  C o m p an y
7. N a t io n a l  G y p su m  C o m p an y
8. G r a n i t e v i l l e  C o m p an y
9. H o w a rd  Jo h n s o n  C o m p an y
10. C a r t e r - W a l l a c e  C o m p an y
11. K e e b le r  C o r p o r a t io n
12. K e llogg  C o m p an y
13. G u lf  O il C o r p o r a t io n
14. Dupont (E  I) De N e m o u rs
15. G e n e r a l  M o to r s  C o r p o r a t io n
16. J o n e s  L au g h lin  S te e l  C o m p an y
17. J o h n s - M a n v i l l e  C o m p an y
18. S ta n d a rd  B r a n d s  I n c o r p o r a te d
19. F i r s t  N a t io n a l  S to r e s
20. B u c y r u s - E r i e  C o m p an y
21. P h e lp s  Dodge C o m p an y
22. M in n e s o ta  M in in g  a n d  M a n u fa c tu r in g  C o m p a n y
23. M o b ile  O il C o m p an y
24. S ta n le y  W o rk s
2 5. O u tb o a rd  M a r in e  C o m p an y
26. M c G ra w  E d is o n  C o m p an y
27. B ayuk  C i g a r s  I n c o r p o r a te d
28. M o o re  C o r p o r a t io n
29. U n i le v e r  N. V.
30. U. S. S te e l  C o r p o r a t io n
31. T im k e n  C o m p a n y
32. C in c in n a t i  M i la c r o n
33. T e x a a g u lf  I n c o r p o r a te d
34. W in n -D ix ie  S to r e s
35. A c m e  M a r k e t s
36. H u d so n  Bay a n d  R efin ing
114
37. S q u a re  D C o m p an y
38. B e c k m a n  I n s t r u m e n t s
39. T r a n s - U n io n  C o m p an y
40. A lpha  P o r t l a n d  I n d u s t r i e s
41. W rig le y  (WM) J r .  C o m p an y
42. G e r b e r  P r o d u c t s
43. E xxon  C o r p o r a t io n
44 . A l l ie d  C h e m ic a l  C o r p o r a t io n  
4 5. K o p p e rs  C o r p o r a t io n
46 . T h io k o l  C o r p o r a t io n
47 . S ke lly  O il C o m p an y
48. Joy  M a n u fa c tu r in g  C o m p an y
49 . C a t e r p i l l a r  T r a c t o r  C o m p an y
50. I n te r n a t io n a l  B u s in e s s  M a c h in e s
A P P E N D IX  B
C A L C U L A T IO N  O F  T H E  C H I SQ U A R E  ST A T IS T IC
P r e d i c t e d
N o n - i s s u eI s s u e
(18 - 12. 5)I s s u e
2 .4 2
(20 - 12. 5) 
12. 5
(7 - 12. 5) 
12. 5
N o n -





w h e r e ;  O^ -  o b s e r v e d  n u m b e r  o f c a s e s  in  i th  c a t e g o r y
E^ r  e x p e c te d  n u m b e r  of c a s e s  in  i th  c a t e g o r y  u n d e r  Ho
k  1 2  d i r e c t s  one  to  s u m  o v e r  a l l  k  c a t e g o r i e s
i = 1
x 2 = 13. 84 > X20S 3*84 c 1 d . f .
S id n ey  S ie g e l ,  N o n p a r a m e t r i c  S t a t i s t i c s  F o r  T he  B e h a v io r a l  
S c ie n c e s  (N ew  Y o rk ;  M c G r a w - H i l l ,  1956), p . 43 ,
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A P P E N D IX  C
FO R M U L A S F O R  C A L C U L A T IN G  T H E  t -S T A T IS T IC S  
AND T H E IR  D E G R E E S  O F  F R E E D O M
F o r  p o p u la t io n s  th a t  a r e  n o r m a l ly  d i s t r i b u t e d  a n d  h a v e  e q u a l  
o b s e r v a t i o n s ,  bu t u n e q u a l  v a r i a n c e s ,  th e  t  s t a t i s t i c
fo llow s a p p r o x i m a t e ly  th e  S tu d e n t 's  t - d i s t r i b u t i o n  w ith  (n - 1) 
d e g r e e s  of f r e e d o m .
F o r  p o p u la t io n s  t h a t  a r e  n o r m a l l y  d i s t r i b u t e d ,  h a v e  e q u a l  
o b s e r v a t i o n s ,  a n d  e q u a l  v a r i a n c e s ,  t h e  t - s t a t i s t i c
fo l lo w s  a p p r o x im a te ly  th e  S tu d e n t 's  t - d i s t r i b u t i o n  w i th  2(n - 1) 




Xj = th e  m e a n  s a m p le  of G ro u p  1
x  = th e  m e a n  s a m p le  of G ro u p  2
£
s ^  = th e  v a r i a n c e  of G ro u p  1 
2
s -  th e  v a r i a n c e  of G ro u p  2£■
n = th e  n u m b e r  o f  o b s e r v a t i o n s  in  one  g ro u p
B^p = th e  s u m  of s q u a r e s  o f th e  f i r s t  g r o u p  p lu s  th e  s u m  o f
s q u a r e s  of th e  s e c o n d  g ro u p  d iv id e d  by 2(n - 1)
d e g r e e s  of f r e e d o m .
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